(1) Japanese Patent Application Laid-Open No. 2000-183303 

(2) Japanese Patent Application Laid-Open No. 2000-223671 

The following is English translation of an extract from the above -identified 
documents relevant to the present application. 

Fig. 24 is a cross-section drawing that shows an example of manufacturing 
process of a capacitor of a DRAM in the embodiment 10 in the order of the process. 
Fig. 24, as well as Figs 11 and 12, shows the cross section of B-B Hne in Fig. 10 (a) and 
also shows only the region of the capacitor C of the DRAM. 

After the process of Fig. 8 in the embodiment 1 (A titanium oxide film 75 is 
formed instead of a titanium nitride film 47.), as shown in Fig. 24 (a), an iridium film 
84, a ruthenixmi film 85 and a sihcon oxide film 86 are formed on a silicon nitride film 
75, and a patterned photo resist film 70 is formed on a silicon oxide film 86. 

The ruthenium film 85 is used as a part of a hard mask at etching of the 
iridium film 84. The sihcon oxide film 86 functions as a hard mask at etching of the 
ruthenium film 85. 

Secondly, as shown in Fig. 24 (b), the sihcon oxide film 86 is etched with the 
photo resist film 70 as a mask, and a hard mask 87 for patterning the ruthenium film 
85 is formed. 

Next, as shown in Fig. 24 (c), the photo resist film 70 is removed. 

After that, as shown in Fig. 24 (d), the ruthenium film 85 is patterned with the 
hard mask 87 made of a sihcon oxide film as a mask, and a hard mask 88 made of 
ruthenium is formed. 

Subsequently, as shown in Fig. 24 (e), by etching the iridium film 84 with the 
hard masks 87 and 88 as a mask, a lower electrode 51 is formed. 

Then, as shown in Fig. 24 (£), a PZT film 89 is deposited without removing the 
hard masks 87 and 88. The benefit of depositing the PZT film 89 without removing 
the hard masks 87 and 88 in this way is as below. 

Since the PZT film 89 is deposited without removing the hard masks 87 and 88, 
it is possible to prevent the deformation of the lower electrode 51 involved in the 
removal of the hard masks 87 and 88, which is generally unfavorable deformation for 
a microfabrication such as the pattern of the lower electrode 51 becomes thin or the 
shoulder of the lower electrode 51 becomes rotmd. 
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(f ) B5f3»BiM>'^4'->tffcStft^TN 8513^1 ©« 

1335 1 ©«[lK*'''«^--->^1"*xg ; 
(&) /t^S-— ->i^**ifcHuf3Bl©^S®tflS3^ 

«; -ir;i/©m«§ii^fi^i^©sai^^*«ifi!St-'^^ 

SI^«K<feffM1-*xm ; fl5f3 (e) xSt43 

ltS«!ri37*bV'i?:^Me-'^^->®B!5*t±x ti-U> 

[0 0 3 7] Sfcx 3ti:|i©flk©^W©mS4SC^JtT 
13® L, WTfcS^-r. 

1 . JiJLT©xS^fe$tr*-^**:*«i]S^§©§li5i:&S : 

(a) ^«[i^'t7x;N©^®±{c^^'J-fe;uotS^S« 

^a^^©T«5«si*«fi£i-'^§^ 1 ©^mi^sj&figi- 

5XS ; 

(b) |uS3^1©^SI%±(^Siiim^tf::(t^Sm<^lg 
ipfe^tSB 1 ©Sm<*:M''^^'->S:ffJfiai-SXg ; 

(c) iufa^i©sim**:M>'^^'->A^fe?><^^-e> huIB 

50 ^l©3*«KfcMUT, b-v'f3i.y^>i/'4SS-rcii:«c 
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(d) ;\'^-=.yV$tifcmmm 1 (Dm^mii^Tmm 

[0 0 3 8] 2. iufffS 1 K43V^T^ fltTlB (c) Xg-C- 
[0 0 3 9] 3. H!ii3«2K:43V^t^ 8513^ 1 

[0 0 4 0] 4, wi3a!S3K:i3V^T, flffiiSlOSSM 
[0 04 13 5 . WT®xg4^tr*^«^ilESSS 

(b) 65f3«glO»SK±t»l©^IS«W^^^-^*J^ 

(c) au33Bl©Jl*^''^^->**5«J^-CN b5«B^ 
103¥mKK:MbT> \''7-l3:-''i'f->^^M-t^l:.\ci.. 

( d ) v^^' > tvfc 1513^ 1 (ommm^ v^in 

(e) ««S3^2 0gim{*;fflLh{;«til3^*'>'-fe;U©f»^W 
[0 0 4 2] 6. lwf3*5t:j3V>-Cx HuIB (c) X@T- 

[0 0 4 3] 7. HUf3«6^c:^5V^■t^ l5ffi^l©«««K 

-'^^^ -> lii' U 3 >®<bl^*> *5 i: 

[0 0 4 4] 8. 151311 6 K:i^V^■C. §513^1®^^ 
[0 04 5] 9 . feATOXgS:^i|iSf*M«IilSSSe 

A* feU:*ne>©ffi<ti<fel4>e>*:S^ 1 ©^SM'fejfMt- 
4Xg; 
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(b) H(Ii3^1©»®R±t^«Sl©3^''^^->*3^ 

(c) Hul3^1©a^-'^i'->**fe5WST-x 1513^ 

^T, Hui3^i©^aM*^'^^'-->iJ^i-5^; 

(d) >'^i'-->ii^^nfcHtif3^1©3imm*J:VH;fi3 

^ 1 ©e^>'^i'— ^sffliciHuia^ ^ u ■fe;i'©«#ssi 

$fi9!;?©$fiit6^««!^'r'^$lSSI«{4:^:&H:^SI 

m-f*^* e>'&S^ 1 ©S«f*:M%J&J5g-r5xS ; 

( e ) iif3^ 1 ©iimi*K±tSuf3^ ^ 'J •fe;i/©mffiS 

«^»ig^-©±ai5m«is«Sfi2-r'^s^ 2 ©^mM^fej^fiK 
l-sxg. 

[0 0 4 6] 10. HuI3«9t*V^T> Bui3 (c) Xg 

t-s*iSf*m«ili^^M©Sl5a:5ffi. 
[0047] 11. ItfSBS 1 0 K:*SV^Tx S5I3^ 1 ©3* 
;i/7^::^e7A*fcH;-?©®fbf!li)>e>*SCt*1^ 

m ii-r s *^fli:^^iii^e©Sijii;^^. 

[0048] 12. «5f3fl 1 0 K:*V^■C> stlB^ 1©3¥ 

mal^^±^ ^ iji^';7A*fctt-e©^fbf3A»e.«t*ii:*i# 

a i: 1- 5 i|^«i*^«(illi&SS©S3t*^» 
[0 0 4 9] 13.. WT©«fig**1-5ii^^««llK 

(a) ^ 1 ©ifflS:*t-2>^ailIS&^ ; 

(b) BufB^lO^ffiit^-?©^*^!^®**^^:-^^^ 

T©FaFS&sv^■riBB$n^ ■tn-en->i^rU-fe;i/©iS# 
S3»§ass?^*«fi!5-rs«»©ttttTaJsei ; 

( c ) B5SSS<^TgP«€i©^'«? ©<B!1®43 i V±® 

fetvfc^ ^ u ■fe;i/©<s«^ii§ass^^©sa^K5fe« 

) fi!St-SlSSgSi*;*feB:^gl«i*aa*e>«:5i81©SI.S{* 

(d) gif3a*JtTSI5m®©*'«?©^®43J:V±HK:^tt 

e,nfcBu§3^ 1 ©sis<*:i^fc^tt e>^5'fc^ * u 'fe;i'© 
«i;*«u «5fasi&©a«Ta5msi©^>!?{ix ^©± 

®©®«*s^®ji£tSo®«©2 5%WTi:«;SJ;-5fc, 

^CD^Btf 7^-/^4* b■CV^S. 

[00 5 0] 14. t5f3« 1 3 fc43V»r X mit31Sa©e 

[0 0 5 1] 15. Huf3« 1 4 K:43V^•C^ Hal3«fS©e 
ttTSSSS©^'* {i^©*i4s^V>?^ Iql©®f® J^A^ 2 1-:!. 

[0 0 5 2] 16. HulB® 1 4 C*V>t:x H!iI3lg»©tt 

ttTSaJSS©^'^? ^±^©^*^s^v^:$■lPICD«f®3gt^4^ 3 Jii 

50 [ 0 0 5 3 ] 1 7 . WT©«fi£%«-r*^»«;«ltll» 
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0S '• 

(a) ^lcD^®**1"5*SflHlS&*(*; 

(b) gif3^1CD±S±C^®*ii:Pg«*fctt'&*T'tt 



[0 0 5 41 1 8. tuia^l 7C*5V^T, mSB«»Oft 
[0 0 5 5] 19. t!fSB«l 8lc:43V^T^ SuiaifiScOS 
[0 0 5 6] 2 0. ISiaSl 8^:::feV^T^ H5ia«»Ott 

[0 0 5 7] 2 1. tllTCD«fia«:Wi-5*^i6«Hi8& 

: 

(a) ^ 1 CDi®^«1-S^«lHl!^*t^ J 

(b) But3^1®i@±C*®*ifcPiaS*fei±^iT.tl 

(c) Bu|3tt«Ta5SSIO#>£?©«!l®43<!;tJ'±®«^^lt 
Mi 

[0 0 5 8] 22. «5faa2 1 lc^5v^•c^ Huffi^aoa 

[0 0 5 9] 2 3. 8513^2 11C*JVN-Cx lu!aSiS!c<^a 



[0 0 6 0] 2 4. SafB^Z llC*V^T^ Hfff31fi»®tt 
[0061] 25. 1583^2 1 ti3V^T> fna8[»®tt 

[0 0 6 2] 2 6. i:xr(Dmmmti^mkm.mm 

(a) ^l<D£®^*t-5^lll]E&«<*; 

(b) Haf3^1CDi®±t^O»ifcPISK**:tt^ntl 

( c ) Hum»®a=KTa5«eio#>5? o±iga5c^it e> 

20 (d) |Ml3tt«Tg|5S8i®S>*o«!l®^3J;V±iaici9!tt 
IK ; 

(e) i!i§att^^Ta5seio^^offiy®*J:v±®t^^tt 



[0 0 6 3] 2 7. Hiil3]I2 6t:*iVAT> illBm^OS 
[0 0 6 4] 2 8. fif3S2 7lC^5V^■C^ ltf3«IS®tt 

[0 0 6 5] 2 9. iikT^m^^^-ti^mmmm^ 

: 

(a) ^l©3E®&*t-S^miH]^*<*; 

(b) fflfB^ 1 CDi®±lc-t©*ii:PlgS*fct4-tnw 

(d) Buf3tt4^TgP«®o«-'=?offi!l®*5<ttF±®K:^tt 

(e) Hyi3tt4^TgBS®©#>^0«!l®*«tU^±S^^lt 
50 e,*tfeH5f3^ 1 <OSIS«m±lciB!Jt e.nfc^ ^ U -fe Ji/O 
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mo 

[0 0 6 61 3 0. tuiaS 2 9 {C43V>T x Bu!31£SS[®tt 
[0 0 6 7] 31. HMta^3 0 ^C^5V^•C^ ItJlB^tSCDtt 

[0 0 6 81 3 2. jaTCD«fiKSWr5*«i^m«lslS& 



(a) ^io£liS#-rsi6SE18&S«t: 

(b) Htt3a^l®^ffi-t»^i9!t*^*T'fe^l®JI^''^*~ 

(c) m^yo^^^^-^>-t^fSni-i>titz&^7z^ 

SfcB:^oKftiiKl*»?>ftS^2©K-'^^'— > ; 

(e) mmi^itmf9k^^vmmm2<Dw^i'->'&9. 

[0 06 9] 33. WTCDXg&^*^f4i||l«IlIK^ 
(b) |uf3^lORJlCiiR«lgiJ«*?.*S»2®M«JI^ 

(d) H(if37*M^S';^M!^*''^^-->^'i"*^; 

(e) /t^-:i>i^$nfcHU§37;i-VVi?;^M!Ii)Sfe5 

(f ) A^-->^^n, ffi!lfift«lKS^1-SBUf3B2 

[0 0 7 0] 5^PCD-^OflfeCD^WCD^St:St 
1. (a) ^8filS&'>3iA©ia±lC/^U-fe-'KOffifa 

(b) HiifB^103l®M±lc«l©M^>'^^->*J& 

(c) atitH^l<DSS«yi/'«^'->6^feS<^«t:N BU§3^ 

o-r, B!iia^io#«KS:^''^-=>^-rsxm; 
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(d) /\9-->if^titzmt&y^i.<Dmmmis^xmE& 

( e ) mam 2 o^m#:M±ic HtiBpt ^ u •fe;i/©w^s 

f5Xg;S:SU Hut3^10if^^''^->tii''J=i 
;i/7^='>i*IRx BSTR. PZT 

[00 7 11 2. (a) l©iiBSWrsi6«il8SS 

(b) Bu83^1©^®±t*©*ii:PSJKS:fe«:^nw 

(c) mi^^y&wm<D^'ff<Dmm^^v±mi^wnf 



20 BS; 

(d) Hijl3i|i^TgPSBIffl=&'!?©-(9IB*5J:U=±®t^l£ft 

e>nfciuf3^ 1 ©si«i*iK±ici9;»t e.nfc^ ^ u -b;i/© 

til«S«{«fi5S?*«fiS1-S*-* fca:«jBc©±Sl5S 
M;*^u t^^i3«St©ft«Ta5S®©#'^?«i^ ^©± 

® tssfa^ 1 ©^a**;Ki:oratB 2 ©siai*:^tf?fj*s 
H5i3mi©ii«^*M45SE-r5H5fattttTa5s@© 
^l©Si«[S 1 ^$g2©sim<md^-r^mi83^ 

*tTSSm®0^2 0®«S 2J:{i> S1/(S1 + S 
2) >8 5%> ©5ieSSWt-5*#<*;^«llS&^a. 
30 [0 0 7 2] 3. B^^i3S2t^5V^■C^ BulB^l©SIS(*: 
K©ISS4s»RuIB^ 2 ©Siefm©Slft^J^l±'Cfe % ^ 

[0 0 7 3] .4. (a) »«{ll^'>3i-'N©iia±{c:^t 
>J ■b;i/©f&«»S{«fifR?©TSSSfiife«lfS-|-'^S 6^ 
Sl»:l^S:'e©i^Yb^^&^%^ 1 oSSM&J^fiic-r^x 
S; 

(b) mf&m 1 ©#«M±t^ 1 (Dmmmx D 4.1^© 
|*V^B 2 ©«SBI;feJBfig1-SXg ; 

(c) i5f3fg2©««JS±fcSgl©IISWR-'^i'->SJ^ 
40 ^-rsxg; 

(d) *uf3^lO«l^''^^->*^fe5*^ffi"CN B5i3^ 

i-cfcicj;oT. B5iasi*<tvse2©3iaKs-'^^- 

= >i^1-SXg ; 

(e) J\^-~>'!f:^ntzwifimitSiiV'm.2(D^mm 
^aicfSSBj't U -i:;i/©{il^SII$S^?-©SS%i^ 
^^fig-T'^^^ 2©^m{*^*3KfiS;1-2.xg ; 

(f ) miie^2©g§a{*:K±»cmii3/^'J-fe;i/®«aS 

si$aig?©±a5m@sm-r'^?^ 2 ©5§«ig^Bfig 

50 f 5Xg ; feWU Huta (d) Xg©^T^*feH::i-- 
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[0 0 7 4] 5. H^rla«4{C43V^Tx HUlB^ 1 

[0 0 7 5] 6. iuf3^5H*3V^T, I^IfBSlC^Sm 

[0 0 7 6] 7. Buf3^6ti3V^T^ fluIB^ 1 

[00771 8. (a) ^l©^li*«-r5^SHsl8&S 

■ 

(b) B5IS^l®^1ii±«^-^®*^i^f^^**^****^^^ 

(d) «ui3*i*tTa5«s®#'«?©^®43J:v±iafciaJt 

(e) Suf3««Tgi5mSio&'«?offiSia*iV±iBtl9:Jt 

cD±K:j|^B£$ixfcluia#«KJ; D *. l 0<igW±)»VA^ i: 
[00781 9. (a) *lllslK'!>:tMO^®±{c:/^ 

■ (b ) 1313^ 1 <Dm^m±i^^ 1 J: t) t)Btjgo 

( c ) 1583^ 2 CD5|«M±t:^mf*:m&}Bfia-r S xg ; 
( d ) fl!fI3Sia«:IR±JC BufBpt ^ U -b;WOtS«S«^S 

(e) Biii3^3©«mm±t^3o^aMJ;?)fei^o 

liV^|g4<733»«S?£}I^Bg1-5Xg ; 

(f ) B5f3^40^S)S^^'?iJ'-->i^U mif3^4© 
^mM®/^^->i|i#i£t- 5t^,^t-B5l3^ 3 05»aM0 

(g) «5S3^20^SIKS:-'^^-->^U #113^2© 
^aM©''^^'-V3!»s#41- S^^^-C-HufB^ 1 ©«l:M© 
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[0 0 7 91 1 0. 1513^19 ^::i3V^■r, mif3^1i3iV . 
[0 0 8 0] 1 1 . fjl3«l OtdjoV^T^ HuI3^2*3j; 

4 ©^s^{i^i5Fi-s i: ^^t-ti^m^^mm 

li%^S©M73:&%. 
[008 11 

0 [f60^©iijfi©}i^^] i:Ar<Dmi^<Dj^mx'iA'^iz.j^m->3i 

[0 0 8 21 $e>tC^ WT©ll«6©Ji5Jii-C-H:ffll:±-t© 

e)B:*5s:vMcMil«'5it»©T-{±56;<^ —*«:<&:??©— SB 
*fci±^©iEJi^0<jN paa> *tsittBj^©si^fcfe5o 

[0 0 8 31 *SlT-^#**:^«EIS&Sa'i:V-»di: 
SB:, i'';3>>j7x.M±K:f^e>n5*)©«{t-e!&:<^ 1^ 
JO {c^■5■e«^v^g«i5^^i^fc»&*l»S, TFTtftS^© 
flfa©S<R±t#€>*i.St)©^ti^tr*)©i:-r5, Sfcv 

©«K*»J^^Js8$^^fc±®*v^a . 

[0 0 8 4] J^JLT©ll^E©}K^^c:43v^■c^ mm<D 

30 [0 0 8 5] mk:> Ji^Toll^EoJB®^c^^v^T^ ^©«. 

ja-ru*nfi!'S©*>©"eii*iV>ii:B;V'>-5*-C*)«i: 

[0 0 8 61 fe^T®*Ml©^K^st*3v^•t^ 

SIHe<Jfc^©Jl^^ti£fel*fct±JRM 
■rs*>0^^^fe©i:1"*- <l©'i:^±HuI3»^e^ 46 
40 H^CoV'i'r^H^t-feSo 

[0 0 8 7] {^JlT^ *^K©^©}B^S:afflta-:3V> 

[0 0 8 8] mm.(DW>m i ) s i ^©j&^ i © 

D R A M «: Jg^a X^tz^^i^^ v 7*©±i*:¥® 12 1 S . 
I2^©J:-5K:> *)SII'> U :3 S*3iCf*:5^->' 7*1 
A©±®CH:, x:??isi ACDft2:&(6i) 

50 #'S[©pftU7'l/'fMARY*s^KU^;^tftCEa$n 



( i: 

21 

Tv>s. x*l^C^&o■cSv^K:|l|g|•rs;»«*'J:7'^"fM 

ARY^Dr^K:l±•fe>;^7'>7•SAtfi^®^^^TV^5o ^ 
[0 0 8 9] S2tt. ||JS<3DJi^®2CDDRAMO^fii® 

K@"C-fe5. ia5^oJ;-5»^> ^:cDDRAMO^^U:ri/ 
^ (MARY) tt^ ^h'J-i^J^ttCESSnfeaiSSCoy 
— KiaWL (WLO > WLl ^ WLn — ) fcffiScOtTf 

(MC) CJ;?)*!^^**!.^^*^. IKyhofS^S 

I SFETQs.i:■C•^JEig^tl■CV^5. ^ t U 

MI SFETQsOV— b* W-f :*^tt> tS^^ 

-l^>>^7>7•SAt«M^n•CV^So 
[0 0 9 0] *^OJ&SI©DRAMOiaii*S 

E 1 5 tts SUfiOJB^ 1 ODD R AMOSSJgXSCD— «»J4 

[0 0 9 1] *-r. ia3t:s^-rj:-5K:N 3R?^e«*S43 

[0 0 9 2] paT-ItJSin;*s 1 0 QcmSSO^igSJ^ U 
3>4>65&S»«{IiK»*:l (*ISlilS&'>*''^) ^MM 
U fct^ttS 5 O-CSiK-O^LV hK{bbT}|^fi2b:fe 
JKff 1 On]!liggO^V^^'';r2>®^bM *3J: 
Vfck^tiCVD (Chemical Vapor Deposition ) 
Ji^figUfc^l 4 OmimetOU =i>^ftl)K (H^* 
-r) felR«(lHlE&»{*:l±fc«l61-So *ST-M« 

'>3l;^SfeB:^ii»^*;>>3l>'^•r•fe•:^'r. SOS, SOI, 

ai(*:^7xy%ffeo-C, SOS, SOI, ^ieffi'>U=i> 
[0 0 9 3] 7 M^i^P^bK (H^-y-T) S:^ 

> ^^bM!£ -v;^ i: bT««I51K»<* 1 * K 5 5^ 
yif-t^ztiz^*). |^^SIf»^©*^[lKa«:ltc 
3 0 0~4 0 0nmSS®^5 4}&^f 5o 
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[0 0 9 4] IfeSC, Bul37:^-M/i':^ 

-$^«&fij?*-r5fc«){^, fci:it«8 5 0-9 0 0-cm 

SO^'i' ^K^bt:<t«»v^ (JK^l Onaiggl©) >>>; 

3>®fbM6S:^5 0i^eK:}g^U 
(O, ) ilT^ b7aihdpj/S/^> (TEOS) fcSV- 

K<biK (Es^-e-r) =fe 3 0 o~4 0 OTmmsL<D!im-cm 

m.-t?>. ClOi'U 3 >K{b)SH:, 1 0 0 0*CgSf 
0 >f®<bt<t!)2^>^'J>i^ (^t«5«)) SfT«;oT*)«fc 

[0 0 9 5] Cl©'>U3>K<hM*CMPa{Ha: 

^ 5 ©rtsst u :3 >sfibm7 \.xm^m^m^ 
©fSj^K: y 3 >jsnhm^m^ bT., ^ 5 «is©s^ u 

[0 0 9 6] Ifc}^, ^IllK*^*;l©aSlCS#bTV^ 
fcnS^*6®l, fei:^«P (U» S'f *>#I-fea55)tb 

T ns^«{^t«t* 1 0 ^mm b, y ^ u TV -f jam 

K©-SP (nf^-V^;i/aMI SFETSrJBBg-rs^^) 

b-rpSr>3i;i/i i^feji^figb, ^aiHlE&©{&o— (p 

<g!I, fctx-SP (U» <£-f:i->*It«iiff^*'bTnS'i7X. 
30 ;H2ife}BfigfS. Cl©W2}->fi-feii«!*^fc:MV^ 
T, MI SFETObgV^^it®ES3l«-rSfcK>©^*8 
fcfc^SBF. (^ffb^^-^l^) *pS'i7j:.;i/l 1 

CT^ ^ Tw-f ©ps-^j^vn 1 o xtffex-rs 

[0 0 9 7] jfet3,^«tlHlKS<*;l©a®<&fci:^«H 
F (7.y^) ?^©J5feH^?fi%filo-CjJt?^bfe^, ^ttias& 
a«:l%8 5 0-Cm&-C^^*J bKYbb"Cpffl'>:t:jH 
40 l*5<tVnS>i;:t;i/l 2©^a®tKJ?7niimg©Mtt 
«:^''-h^{bMl 3^J&fi£1-5o #lc|S^{4$n!&v\ 
4^, Huia'^-h^iblgl 3§JKfigbfc^, ^«[gISgaif$: 
l^NO mihM) SB^4'^7&(iN. 0 (S^^ 

1 3 i:m«ll^»{*:l i:©lf®K:^^*<i*fS-a-T*)<t 

[0 0 9 8] ifet, EI4fcS^t-J;3fc, -y-MlflaJSl 
3©±a5{c/;'-b«ai 4 A, 14B, I i C^M^-t 
S. •y-hSfill 4AH:, pt^'J-fe;ba*lfflMI SFE 

50 T©-aj*«Sfigb, iss®«ti.^©®*s-et±!7- Knsiw 
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WL) (Dm. ti^Lb-^^-vrnt. ?i^*}-b)VMnmM 

eifig-e§2>. 4B43iV'J^-hSSl 4C 

;^;WSM I S F E TO=&— 
[0 0 9 9] -y— 4A (y-h'i^WL) *<tV 

b^-f KfcJKffl 0 OimgS<DW^i:S;^/^»y^"J 
> U n.V^ftllS 1 5 <£ C V D ^T-lt«{ 7 ;4- 

.■C«ltg1-S. nUT'Jlttx WNK©flkv TiN (5=-^ > 
[0 1 0 0] 7a|-M/i?:^bmi 6$^*bfc 

1 4 C©SSfflS© 1 2 K p- SiNW*:iH:« 1 7 

U -y-bSffil 4A©fB<BI©pS'>3i;H lK:nS# 
9&JKfiS;^5. ^:tv^cJ:^3^ ^^UTU-ft: 
pt^:U-fe;ua^fflMI SFETQ S*sji5ja$ix5. 
[0 1 0 n ifcJCs ^«lslg&S»l±CCVDST-JKJP 
5 0~1 0 0iimgS[©i:^U:3>a<bK2 0&li«Ufe 

/^•JTlx-'f ©'>U:3>^<b)K2 0S:7:«- hUi';^ 
MK2 1T•SV^. ja2(aSS©'>'J:i>^ibm2 0*M?^ 
e^':;g^>yt-5Cli:ti?)> 4B\ 14 

CO<R3SK:i>--f K'^;*-— y-2 0 a&Jf^J5Si-rSo 

©t. >>U3>^<b^C*«-«S/'J=l>^<blS2.0®3i 

5=- > V - h < *i S -5 * ^ > iJ^if :^ 
fflbTffdo 'y-ba€ll4B. 14C±Oi''; 

[0 10 21&K:s 7*M^s?;^MR2 l&K5*bfc 

il2(li&^J^On®'i7x.;i/l 2tcpS^*6<g!). fet 
^{£B (:n>>^) &'f:^V«"t.ii^bTp5^-^^;i'MM 
ISFETCp* Siii«(*1SlS2 2 (V->^. Klz-f 
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I » 4JfMb, Jl!2Il!S^«©pS'i'^;H IfcnS^ 
»6^. fci:^l«As (t|g) S:'f:i->fi't.a55)ib-Cn5^ 
>^;i/SMI SFET®n' S^jt^flcffiJai 2 3 (V- 

b-V'fV) cnti?), jlffliaESIS^ 

CLDDdightly Doped Drain) mm^m^kp^^^ 
;i/SM I S F E T Qp*5 J:Vn5^-V^;i'aM I S F E T 

[0 10 3] laets^f j:-5k:. mmM^m^i 

±iZ^M3 0 0nmgM©SOG (Spin On Glass ) IK2 
10 4S>^t;>^?tbfc^. *i»til8&Si*:l^8 0 0*0, 1 
^mfi??M!!abtSOGBI2 4S5'>^U>i^ (J«S» 
a&) fS. SOGM2 4©±gl5CJKIP6 0 Om® 

S®S'y:3>^'fbM2 S^Jtig^bfe^^ 
<bM2 5«CMPaT-«fmbT^©mSS^S{b-r5. 

>>';=i>K{bIK2 50±aJlClK)91 OOnisgS 
©J^ U n >®{bl^ 2 6 ifeitiH-rSc ClOi' U 3 >^fbK 

J^';a>®<blgl2 5. 26H:^ (O 

20 1 ) t:7^h^3ih^5^i'^> (TEOS) t.^'J—7.:» 

iK2 eC^^^-CP SGCPhospho Silicate Glass)M55iif 
feitSlb-CtJiV^. 

[0 10 4]?fek:. ^ji-M/i^XhJK^-'fj^^Klbfcb- 
^^•3i«;5^>^T-^ ^ U -b;V®S^M I S F E TQ so 
nSiji^iii^J^ 1 9 (V-:X. HV-f» ©±gP05^'J 
3>K^bK2 6\ 2 5*J:WSOGM2 4S|»Wf S. 
c:©ci^«;/5=^>i^{i, $^U3>M<bm2 OJc^f-rse^ijn 
>^^b]K2 6^ 2 543J;irSOGM2 4©3i-;/f->i^l/ 

9 -^SR^^-Jtt^ 5 ©±gB4a^ t V^ S >; a >^fblK 2 

u -bjumimM I s F E T Q s<DTim^^mf^nn 1 9 

(V— Kb'f » ©±gp®2^';=3>S'fb^2 oiiy 

- b^{bK 1 3 k «:l^5fe1-2. c: tic J; 5 , nS*^<*« 
^19 (y— Kt/'TV) ®— ^r©±SPfcn>iJ'i^ H 

9&}iJfiei-So c:®3i^y5^>i;^{±, i^<j3>^{bJK (-T 
40 - b^fb^ 1 3i5^umj'-5^t&m5fH<Di^ 'J V^^bM 
7) tC?t-rSi/'<J3>S{bmi 5©ai5;5^>i^l/-btf 
<)& 5 J; d ftlfef'f-C-ff nSiJ^afftiSJa 1 9 -?>5S 
?:S-m5*sai<giJtv«:v>J;at:-r2,, ^fc, COc^-y 
'>U3>^^b)^2 0 4s^;^6tj{cai.;;5^>^^^r 
^^SJ:^«^l^l:^1=T-^f^^^ 'y-h®gBl4A (y-h'iiaw 
L) ©{ISSK5/ij3>g{bK2 OtfSSiot-rS. d 

4 A ('7-H«gWL) C?tbTga!i-&T-}&fig*ttSo 
50 DVi'i^ hJt?-;b2 8, 2 9fe<?'-hS@l 4A (»7- 
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'J 3 V^fljK 2 0 ^MT^tt^ >y ^ >^ '^"C ^ ® 
fill 4 A (y-HJ^WL) cDffiBMt-lf'f Y'tf*—)^:^^ 

•C> n > ^' h.*— ;u 2 8 ^ 2 9 CDJS® tgffl bfefitR 

*|»*bfcm> 3>i'^'b7}^-;i'2 8> 2 9®F«3g|JlC7- 
7^3 O^J^fiKt-S, 7-7173 '>'Jn>^{blK2 10 

Ltz^m^ty u 3 >Ks c V D ^x-mm ufc^. 3 

2 8. 2 9CDrt«PC^t--i:l^±t)i&fRt-5. 
[0 10 6] @7Ci3^1-<J:aCs i'UnvS^bm 
2 6 ©±Si5K)!aJ? 2 0 OiiiifgSO'> U => VSMhJg 3 1 S 

Jt«bfe^^ mmmmm$. i s s o o -cgst-^ftiosi- 

5. i^'J3>S{bm3 llix (0. ) k 

5:.l.73Lh:^i''>7> (TEOS) f^'J-:^-^^^^ 

VAfcT-^XvCVDat-lgStt-a. cosmic: J; o 20 
X. 7-7^^3 0S:«lfi£-r5#i^Si^0 3>liif|'OnS^ 
*fii^tf3>>'{' ;^2 8x 2 9©j£a5<P6^*'J-fe 
;i/aS^MI SFETQs©iia^«s««l 9 (V — 

[0 1 0 71 ifcCs 7*bVS^:^M^&^^i''^l^fc*' 

UsViS-fblKS l^l^SU-cr^i^S 0®^®*SUi^ 
•BrSo «ffc«:7:«-hWS^;^bM*^^i't=>^fc 
b-7-f3iv5^>^^-eiSia[HlB&fS«40i''J3>^ibl^3 3( 

U 2 6> 2 5. SOGK2 443J:Vy-Ml^bKl 3 

©n* aiiiS^*;«^2 3 (V-;^s b-lz-fV) ©±SSfc 
ISFETQp©p' S^^1S«2 2 (V-;^, 

>(» ©±a5C3>^'^' h3n-;v3 6. 37&}j^fiat- 

So 

[0 10 8] 7*^^y:^^K%I»*bfc^^ 

Un^K-fblSS l©±a5Clf«5' h»BL*iOfjlS®l^ 
©^lSE)fI3 8, 3 9SBBg-rSo t;>vb^BL*5J; ^ 
V^lJiiEi^3 8. 3 9S}|JfiK1-5Ctt> *-ri^U:3> 

^•(bM3 i©±gi5tcm»5 ovim&oT: ±m.^7.j^^y^ 
'J v^^SifJt^u. m«[isiKS» 1*8 0 0 -cm&x^ 

JUll 5 OnjiMoWKi:l^2 0 0njiigS©2'U=i> 
M{b)S4 0i:SCVDSfii«fbfc«x 7;j-M'S;:^h 
^ bT c n c, ©^S > i^l" S , 

[ 0 1 0 9 ] u 3 i^mitm 3 1 ©±a5«c t im^mm 
bfc^. ^«iass»(*^ 1*80 0"cas-c-»iSD!ai-i.c: 
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i;{Cc);?)> TiMi:T*feSii:isSfSU n^^r^jvm 
MISFETQn©n* m^m»W^2 3 H 
l/'f» oa®i:p^-V*''>'SMI SFETQp©p* 
Si|MS(*:fR^2 2 (V— (OmMty^i^ 
3 0©aiai:K:eSliTi©T iS i. (^tJ'>J/';-lf'f 
K) 114 2*s}&J5!i$nS. cntAt). n* S#^i*:m 
^2 3. p' Si|t5?ftlBJ*2 2j3<trf7"7 4^3 0t:gEi^ 

snsiaia (cvmsibl. ^ijiiEi^sBx 39) © 

Zi>-$'^htm^iSM-i-^^i^ifX-n^o *fc, l^^5'^ 

^©i/-h«tft*2a/nwTfc*-e<£»"ts*© 

til«©^»aibiag|:J3J:VSta*^jSSS:|Sl±$-^ 
5ClJ;*«-C-tSi:Rt. tf'v h!NiB Li:J^ia[ag&©^l 
mWlMS6s 3 9i:*— =>©xgfPl^tJi^^t-SCi: 
7!>s-C§5©Tx DRAM©SjiXg&®®i-SCfc3b*-e 

§5o ^^fc. mM^^(D^ymmm. iz B. 39)* 

tr 'V bJ^B L i:PS©iE3^t-^«£bfc^l^tiN ^ 1 Ji 
iai^*/^ U ■b;i/©±Jg©A lEigil-eMfiK-rsS^tlt 
^•craiailB&©M I S F E T (n^-\'*;VSM I S F E 
TQn. pf^-\'^;i'SMI SFETQp) fc^lSlS^ 
i:4S!)^1-5=i>^i' V:!^-;!/ (3 4~3 7) ©TJ^'^ 

b tbtf fc«>x ^ 1 Jiia[S©g^eiSiiii*r^ 

[0 110] If'vM^BLH:. P^i-Str>v b^B Lfc 
©P^ tCj^^^nsS^SSST- g 5 « tt<£i« bT«®© 

*©rapii4*-t®*i t) %>fi< 5* s i -5 tj&fig-r So 
[oiii]»:ic. 7;4-bvi^xbM*ftS?*bfemx t: 

5/ h«|BL©^K|gi:^lBE«Sl3 8. 3 9©fflaSi:t:-y- 

;X-^_^4 3{i^ bT^V higlBL*3itF^iaEII3 8, 
3 9 ©±aJJ^ C V D ffit- y n >^<bM*«« bfc«> 

c:©2/U a ymihm^^:S&^^^'^>^^xWfm-t?>. 
[0 112] ia8i::^-rJ:"5K:> K^' h«aBL*j 

iivmimmm 8.3 9©±a5fc^3 0 onmss© 

S0GM4 4*Xt:>M^t-5o *V>-Cn ^SfBE&S* 

1S8 0 0-C. i^gjgi9*Dabt:soGje4 4*s/> 

4"J>i^ (Jft&liS») -rs. S0GIS4 4tt, BPSG 

Mttfc'^-C'J7P-ttA^l^<> ?S^«tiE^r5©=^^^'7" 
W 7-^;H4t«^^•CV^5©t-^ 7*bU Vy77'f©^^ 
|EWfi*T-|SjBB<b$nfct:^» biaBLi^±©i®Figs^ 

[0 113]*t:, S0GM4 4©±S!K:Kff6 0 Onm 
gS© U :3 ymbm 4 5 bfc^x CI © 2/ U n > 
^■(bm4 5 * CMP fet-Sfg bT-f ©aiii*¥a<bt- 
5. 5<'ija>®{bm4 5tt, fci:^lf3fV> (0, ) fc 
^ b^^tbdri^i/^v (TEOS) i:*v— 
v^fc7■7XvcvD&■c•««r^.. 

[0 114] c©J;dtc, *llffi©}&lt|-C-t±, tf«y hWt 
50 BL:feJ;V^l)gBa&3 8, 3 9 ©±aJfc:fiitaiS«feT- 1. 
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bfc-> y 3 >K{bK 4 5 * C MP ast-^FSflSl- 

1 JfgB^ 3 8 . 3 9 0±g50«6SKO^afl5*^^"^- * 

[0 1 1 5] ifeK^ $/U:a>®{bK4 5®±a5tKJPl 
0 OnmSSOS/ 'J ^ >^<bl^4 6 tiimt^. Z.<Diy^) 

y vS-fbK 4 5 cr)«® ©^a^ffl^M^fefflt^^ S 10 
»Cit«1-2>o 'J :3 >S<bm4 6 tt, > 
(O, ) i:7^h^3^b=^r$^i^^> CTEOS) iiSV- 
^ til V^^: 7-7 XV C V D ^Tfiillf S . 
CO 1 1 6] *tx 2^U3>m^blg4 6<D±gi5CMff5 
0 nmigS©g^bf^^ >K4 7 ^^b^i' > 

s. ^-fb^^'>K4 7l±> ^t:Sii«-i-5;i^='>-^^K® 

h;t^— ;i/2 9®±«PO^<b^ 20 
i'>K4 7feK«*U $?.Cx 5^<;a>®^bK4 6, 4 
.5, SOGK44*3J;VS^U=i ymm 3 1 L-C 

7*7^^3 o©a®i^^-^*x;i'-j^-;i'4 8 5fe}&sK1- 
s, c:0'>U3>®^bK^3S«>«yS:^f^>^«*> '>y 

3>K<b)»4 6s 4 5x 3 l*J:VS0Glli4 4CMt■ 
^, U 3 V^'fbK©^! >y ^ > i'' U — h < *t 2) i ^ 

>S'fblR4 0 ^-IJ-'T ^-^l/X-^-tf 4 3 < iJtv 

oT, ;^;i/-:}^-;i'4 8 0DJga5tSaibfcy7^3 0O 

^m^-Tio *0^x ;^;i/-7n-;W4 8®flaStStBb 
feS0GK4 4*>^'^^^^^^^^*^**^^ SOGM 
4 4 a, Biiffi 8 0 0 -CgJS® > ^ U > i^C <t o T 7 

;u-7tx-;i'4 8 <Dmmifi:K^ < > 
[0 119] IfcC, x;i'-*-;i'4 8 ©rtSPt 7*7^^4 

9*j^«t-5. 7-5^4 9 (ix ^saasw-cfeixtts 

^JS{b^*:i:^K^<b^^>K*'^*^*» T-^^J^ 
4 9 Jix fci:^tK«lllilK*<*^ 1 ©^B'^ox;!/-*- 
;i/ 4 8 *a«)iitr#iKft 2/ U 3 >Koii«®Sfcx - o 
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[0 12 0] 7'5i^4 9©±g|5lC>'^UT^^;i/5 

§||ga^^OTS5S8ii:7'7-9'4 9 iiOKtJ^J^^n 
iSiafSl!XgO^OTSP®Bii:7"^^^4 9 i:®SfSSr 

4 8 jy.^Ofifa'&^Sa:- f ^'''^ >:/ ■i' 5 d i: K: i 

[0 1 2 1] ifetx sgcs^TJ^-stx ^7A^ 

7b»c,)&5ft^^®Ta5@«B5 1, BST3!p?>^?>§a^^ 

®5 1 i:bTBSTi:m«H4©^VN;i/7^-'>A^S*ffl 
V^SCi:{cJ;^)^ «il«i4^feSV^^i^flS«:T-fe5BS 

gBSas 4%*;i/?-~'>A^i:-rSiii:fcit)x ilBK 
m^fflBSTK&i^iSMfcbfeMIM (Metallnsulater 
Metal ) ^^>'ti'^'*i^<iJa<«}fi£'C-^?>. Cltlt 
J;?) 1 Gb i tfeL±ODRAMO||3Sfeiai)Cli:#"eS 

m^iis5 oy.±©*©*^i". — iaaiciABOi s^dt" 

T-3iSia<*;i:tts p z T^or i: < itmm^ifi'J>^ < 
* 1 0 oj-:i.±®*)©S5^t-. — aatABo. m^ut";^ 

Q tf) t)©^4S#•V^. 

[0 12 2] tttt©Tg5a8i5 1©±®K:H:x ^fcSftW 
i-5;i/7--'>AMo^^'^>^©l^®>"*— Kv:^-^©— 

gi5-Ca55S^U3>^<b)R5 2tf®#UTV^i., C:©i-5 
35:j/U:3>^'fbM5 2S^?¥*-&5ilii.t:<tsri3-bX 
±© ^ U M±^iE-r So U >gKbK 5 2 * 

i:©Hl^®l«^0'^^*'>'''='^®'fl^^S 2 4s^^El-5 
10 TgC«@5 Itts 01 0 (a) ©¥®Sfc5'^-ri^ 

Id. \i^i>huyf\^ (x:si3) tfta&«-r5fi:&Ji^© 

5p®;^^— >T-fl^fi£$tlx 010 (b) ©^laCS^t- 

©TSsmSiS 1 ©■^^ife*0!l5=^1-^^K^ Ta5«8l5 1©¥ 
(g^^^_>CD52^(fiItO. 3 9 AHix ^a^lRltO. 1 3 
urn, J^i'-ymmifiO^ l 3>umT-fet5> att©TSBS 
:®5 l©iii$<i*0.4 5//mffe5. ;:.©J:-5*iSitffl[*HU 
St-rsi:, 3r-\'''^'>^i:bTS!i<'<^TSem@5 1© 
±®g?5 1 a OBIS (0. 1 3/zmxO. 3 9iU 
50 in=0. 0 5 0 7 /xm' ) +<WfflSS5 1 b©®Sl (0, 1 3 
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XzmxO. 4 5 /zmx 2 +0. 3 9 /imxO. 4 5 ^mx 2 = 
0.4 6 8;tim' ) T-feD^ {SlCTSUmffiS l©±ffigS5 

5 1 ©{pj^as 5 1 homm. (o. 4 e s /^m' ) ifi±mm 

(0. 5 1 8 7>um' ) ©*^9 0%4l5*1"Sfc*^>^ ^ 
b-C©^afit©eTtt 1 0%gIECJt*5. 
it«S«§S«?C©«bv^SIH4lg©<£TH:^^ 

xg©1SB&(bx ^giKffi©[g±^C?SF4-^5-ti:fe-=> W 
[0 12 3] 5&4i5, TSSSSSS 10j:®a55 1 ai)S=^rA' 
[0 1 2 4] !5:*\ 01 0 (a) o^pS-'^^'-VCiSVN 

^r^m^-^r^^^^ti^^ l-^&fct.^ 010 (a) ©¥ 20 
B/t^-i^H:? b U Vi^7 7 -f v;^i'©-'^<'->T?fe 

[0 12 51 WT^ maS«^»^?C©)&fiKiS*H 

1 lisJivBi zizn-oxmm-^io ei i*«ttr0i 

2 \imS&<DrM 1 ©D R AM©m^^^S5^? ©^5^ 
xS©-t?!l^feXgMK:5%Ufc^®0t-feS. 

09C5%-rtil«S«t«St^^'C©®f®0»> 010 31 
(a) ^::^3lt5A-A«a»Tffl*S^b■CV^S, 01 
143itJf01 2K:43VA-ra:, 010 (a) Ci5JtSB- 

. XCliBJS'Ctt, 010 (a) {CS^f B-BmiSf®©:^|Sl 
CT«C®I15 1*!^^^'— VtiO. 1 3/zm. >'^^->Hia 
0.1 3 Am, ;^^'->iS$*s0.4 5>uni-C-J&^^*i'SC: 
c::©J:a«tliST:^'<i'Vtfc®TS5SffioJ^fiK 

■3V^-CK?81-S, 01 l*ilf01 2CfeV^-C 

ti. tt^i«^si^?^c©a5^©^*^^i"« 

[0 12 6] H!ii3bfe0 8©xm®m, 011 (a) t 
^1-J:^t, ^{bf^^'>M4 7±fc;i'X-'>AIS5 5:fe 
i Vt' 'J 3 VK'fhK 5 6 %J&«b, 'J 3 VSibm 5 6 
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[0 1 2 7] ;i/7^='>AK5 Slix fci:^.«^>'^^y-^^ 
*fcttCVDa5tJ:t))^^-e§> ISJ»Ji0.4 5/imfc1- 

•C-feDx *OKIPttT«5«fil5 l©?lS*i::feS. 
'>AK5 5©a»?€^S1-5^i:t<tDTaJm8i5 1© 

[0 12 8] 5'y3>Kfl3K5 6{±, ;i/7^-'>AK5 5 
Sx.y^>i^f 5BR©''''— K^^'J' bT^t6t"St)© 
ffe»)> ^©5SJ5i443J:tFJSJ?B:x ^©J^>y5^>^^xgf 

^{bK5 6i:b-C, TEOS (T'h^Jjl h=^r'>5/5» 
3tf>^*ISJ|Bfr:tf >^ t:^tr^-5 XV C V D J: ?) }&fig$tv 
fei^Unv^fbM (J.:iTPTEOSMi:v>^, ) Sfflv^ 

tt0.3/imi:fi)o 
[0129] 7d-hVi^XMK5 7tt, i^U^ViJfliM 

5 6^;^^— =>^-rs^©v;;^e7{cfflv^e>^^^ aisro 

7*hU Vi'^7-{XgK:J:»3JI5^-rS. ^^i'-r^V^ 
tt. 01 0 (a) ©TgPSfilS l©3F®^''^^->fcl3lb 
/t^->^fflv^?). t-55ito-e)^ 011 (a) O»f®0K: 
0. 1 3xiin©5'f ^TVl'X^— X-e?^Bg^f 

ii^o /^^'-vtt^ ^94^4 9 (M'jrp«^';i/5 0) ± 
icj&fij5b> ^fcTSPmsis itfr^^y4 9 (/<?UT/^' 
;i/5 0) CgESI$n5J:-5K:}&^-r5. 
M5 7©^H:fci:i!.K0. 3iUmi:1"*o 7*M/S?X 
bK5 7B:, »lfeffi®I^±*^i*^bTEB (Electron B 
0 earn ) l/J^X bSfflVN?>c:i:%Rltl"C-fe5. 

[0 1 3 0] ifefc, 011 (b) tS^-Ti^Kl. 7:4-h 

i/y>^bK5 7*v;^i'fcbt'>';=i>lffbK5 6S>'^ 
M-b-v;:^-^i:35;55''J:3>^{bK5 2 
^W^mt^o i^U3>m<bK5 6{iS:&<4^<3i')'f^> 

MRS 7©-'-«^'-^>^if3s-r5o (Sot:^ j/u 

nV^fllKS 2 ^±^®J£S5fc*3V^•tO. 1 3Ani07-Y V 

ffi:^S5 OmTorr, ^SA^:tjS:±TmgiCg-'^ 1 k 
W, J.'yf->i^;!?X*EgK'fbA7'J/^ (C, F, ) s 7 
;i/rf>43itJ'^^ (O. ) ^S--^? 12sccm, 400 
s c cm*JilF5 s c cm^ SSSS^O-Cfc-T SCi: 

4s-c§s, ^rcia^^'v^v-J^lfet^fett, pteos 

K©3i-;;^>^1/— b(±*^ 3 0 Onm/minffeD7 
;a-M/yxbM5 7tM1-SSiRibt±tt3T-*5. i© 
fcftx S/«ja>e{bM5 6©jt'v^>i'"^T^K:tt««ii 
0 0 nm©^® 7 h b MRS 7 'J 3 >K{b 
2©±a5K:S#TS. 
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[0 13 1] jfeCx El 1 (c) fc^i-i^^N y*^ 
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[0 1 3 21 ^K. Ell (d) fc^-rJ:-5t. S-'Un 

[0 1 3 3] El 3«:> ;i/7'='>i:^K5 5(Dx-if^>ir 

feS, dCD^t^vf^V^^SSJi^ ^Ortg«*^i^33. 3'J 
^; bJl/CDSJSgl 0 1 i^. lOS^MPCgESI 

snfcsjsaawi o 2 n^mm 1 0 2oi*if ciae 

$nfc=i> M='-''l"'^''l'^CVi:, «^E^10 2©fl& 

^ > T-T M p a)»^pfiy tc^tt €>nfc^§( g-' vi/^R V 

-35:P^mS*1-S. Sf&^l 0 Itis J8£E4^S§t«£i^ 

7-CVK:J;53>^^47^»>:^oSSK:.t>)SJi6^1 0 1 
[0 13 4] RJS^I 0 

i X iJ' > rM B P ic-ft ^ -C^ — 5PM ^ -f # 

[0 13 5] Sfc. ;|C3i.y5^>i^^B»i, v;^7P-3 
U|.o_^MFC l^^U-C^jtfX (CI, ) V 

(0. ) i^, SJiS^l 0 l{c^A^n5^fX#fc|&m^^ 

feSV^l±S^S^l 0 1 <!!):tfXi»Xa50itl>rSSfcM^fe-'^ 



[0136] SfS^ 1 0 1 |^K:tt^ t£Ji4^ 1 0 3tfiSte 
ia8&^eSJSffl'>*''^) ittSM^^l 0 3±l;:73i'fx 

tJ;D^snSo E^^S<t5H> ^^yf'^^^SB 
S:, SfS^l 0 1 tci«c©'>xn7&5S^ASn* l«Cl|Jt 

10 yx;n 1 oi»e>:tfxtf§tf&sns. tm^i 0 
3ttv sjis^i 0 ii)»e>m^«cT'f vv-2/3>$ 

X & siiDf 5 *^'5ltg ii s . 

[0 13 71 SJiB^l 0 lCD±a5tt5ISiai 0 
§^lt#n^ 551® 1 0 4cDilHlcJigl^iS-a-=i'f-'H 0 

^« 1 3. 5 6 MH z CDil5JS«[«®R F 1 *g|^$n■CV^ 
2.. SiJ^tSSSRF l©m*H:^ SI^I^-&:3 ;H 0 5 
20 bfcS#i^^K J: t) 10 4 is J:tFHiiS^ 1 0 
IrtCX-^XT^^^-rs. co<td»c:il^i^-&7'-7X 

gEor^x^sfi^i-s. fc«u ^miA. mnm^ 

fc^Sx ECR (Electron CycrotoronResonans) I/'? 
Xv^ I CP (Inductively Coupled Plasma) , -^iT^ 
hD>RIEX7Xv> 'sU3>«7'5X-V^&fflV>t: 



[0 13 91 ;*i:3ly^>i''SB-e^±^ Wtmt.mm<D^iJ 
7.(DY—'$>)\^ii7.mSi(Dm^mtiifi2 0 0 0 s c cmi: 
/40 v^■5:^^SS*aJt6i:b^ — CiO J;-5 ^c::^iSES®:^fX 
^fee^il&b■C^)^-^fc{£v^l^I^tm:tI (fci:^«15mTo 
rr) ^m^tdibK., -{'-Tt^^^T^J^VXTMPfcb-ca 
2 0 0 0 'J "i' h;i//gJO*)0*ffiVATV'> 

ItomsiS^oS^^ti* (^5ltM;i/XRV43J:iFiB'S 

03 >^i7;J^ >;^>S:-g^»it:^*:::*;i'X-X-J'— ;]^>X 

50 [0 1401 ClCJ^dK:. gf^jffiKtf 200 OUfh;V 
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ai)Sj^8 0 0 s c cmCDt.tlc> m^^W§iMMtL\yXm 
6 0 0 U h;V/S>iJ^?#^H-5. *t4b\ 

[0 1 4 2] S^S^l 0 irtt:v>^7D-a>bn-5 
MFCl. 2SaSUtS3gJ3«tTmMI%*'*8 0sc 
cm43J;V7 2 0 s c cm©8Sl:"e^^ai"So -^^btx 

• -J. 

[0 14 3]**:. CCDj:^«:^f*t- 1 0 0%©:tw^ 
3iy5^>i^cDailJg:SBIl 4*fflV>tSiRB-r5. BI14 

K— i'-CfeSSLStf 4 0 SnmCDJfeS^^— -J^f^S. ^ 

Sn-CV^Si^* (I^SiJt = 0~Tl) t-tt. *«TiN 
K{±8{llb■CV^*:V^O"t• 4 0 6 nmJtOfS3t^SH:^SV^ 

i/'<;i'f«ii*^n5o i$»jt = T itr^-rsfc. ^^^^^ 

> ^ V - b (D*IMWCjSV> i/N-fe > Og549-t- R u 0 
. /RujigO:t«y^>ii^iS|^TU T^OTiNMA^S 
mbtibi&S. Z(Dmm. 4 0 6 nm3te©#B3fc^tf ± 

ffl^Oti*DK:ti£V>. 4 0 6 ninjfe0^3te^*5±#t- 
5o i^^Jt=T2(C^t-Si:> JD^;5^V^V-KO*a?t 
WCgV^ X A-fe > ^ CDSS^T- 1) R uMO:t^ ^' ^ > 
8ITb. TJiTiNmo^®4^Stii1-5. 4 

Jis. ;ioi$SiJt=T2;fe5?^xh3i^/f->i^l^^Ji:« 
ilU t = 0~T2©I^lffl§^'f >^'y^>^l^ra^^ 

^i/^>ir^mTiri„ t = T2~T3©!^FaS::^— 

f-Vi^H:, (T3-T2) / (T2-0) xlOO 
(%) i:S^T-$?.= *t*3v 50iSffi:*3*Jl 5mTo rr 
©i&&S^Rl^^b-CV^5is, jS!«:*3ttX7X^tfS^i^ 
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^•tiS.tiX-tbfi^A<> 10 0mTorrA»e.0. 1 
mTorrCSSH. ^ 5, t:»* b < J±3 0 mT o r rii^ 
6, ImT o r rO^ifflt-StR'CS S. 
[0 14 4] ;i/7^-<>A)S5 5 tt. fi9MM-ai4oa5**T- 

e^lS^b-Cv^-^^J^SS-rS. b*»U HiII3©<fe^ 

:&ji^;5^>i^b&T95«ffi5 1 ©KfBJ^ttSSSit 

7bsBlii:$n?)t)©=fevn'v, e^iK7C^-^tLe>^ 

20 *n?)©@^«:^*^«l^*C*^^- 

[0 14 5] 2l©.J:aK::c^»5^>yi^7!)SaStif$n5© 
ttx ^.it:jiy5^>*^3tfxtf::*;iiitS-r-etS&$nsfc». 

(^CRuO, X RuO. ) Ifi^ 
JSt-g^^$tbSfcK)T-fe2.. 6^7C^©^^y^>^"C-- 
a:> ^^0{£V^£^5^<^ (l^lcRuOt ) ifii^m^ 

ttt'3i>y^>i^JJ^©7^-''^^**8 4gEgjSK:aSt#$n 
5. 

[0 14 6] Sfcx 3^>v5">^4tft*^aSt^^HS©tt> 
^2H:4-—-'t— aiy^>i^Sl 0 0 %ff -Sfcat-feS. 

;i/5=-— «?AK5 5©3i'j'^>i^l±*S7'— -'^^ 

Tt-tt^ T%t^3|s^•C•fe5^^b^^>^4 7i^StllbTV^ 
S. c©^-fb5^i'>l^«±KfS'f*>*^**^^^^^*^'' 

©s*&^^tt^4-&"^x ■mS'Nosji&^fifeii)© 

* ;i/ 1 «fe 5 ^ ^J' 5^ > ^ i^^MSSP ^ fcSJiS^*^ 
©S{^«i:®jK-&***l^"^''^**^^ luSabfe^Lv^V^r 

mit)X'p-f3i<f3i*}. cntf?-/^^±#©mHi:*s. 

[0 14 71 il©i-5t. B«ia^ffT> i-l3it>%. S/S 
ff:^15mTorr, X^X x'V-X^'^'7- 5 0 0 W. 

RFyw7'x^^'7-2 oow. m^tixv^mumi 2 

50 0 s c cm^itf 8 0 s c cm («&SSa*^8 0 0 s c c 
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9 S ia^±^ 5 :i i: # 5 - 
[0 14 8] ClCDJ:-5K:;i'5=-=^'>-^K5 — -'^^8 

$,5, lGK')'hDRAMa©?aiHBi)nX&qItg3&e)U«) 10 

[0 14 91 ^CDJ:-5^^'S'^>^''*^*^''"** 
y^^'->ia*J:V;^'^-^*H). 1 3 //mi: 

tfo 

[0 15 01 ^:nH:^ :^>^^>ir<omma:c^- 

qJIfet-fe 5 ^ i: ^^i^t" S « 
[0 15 11 gif3®:t^/^>^*(*-C-«i^ 
^7i.M5 5lC?tTSi^'J:3>ffi<tl^5 2 (PTE OS : 
K) CDo^-y^^Vi^SJltfcacJ^l 0"C-ife5o tJfeoTs 0.4 
5/zm®;W^='>Aie5 5 03l^;f^>^^C43V^T7^-^• 
x'7.i57T-fe5i^'J='>®<bl^5 2{±4 5 nmmS^®^ 

(10 0%) tSEU-CVAafeft, '>U3>SfllM5 2© 

|^5 2{±!2li 1 (d) iZ7nir^oi3imM^ii^io -E© 
jS^ttSg^Oiit)*^ 10 0 nmt-feSo 
[0 15 2]*fc^ j::©;i/5^-'>aM5 5©3^f 5^>^ 

;^ M^«t D t. i' 'J :3 >®^bK©:&4s;v5--'i' Ai:©ji^' 
[0 1 5 31 El 1 (e) 

>^bK5 2feVy;i'fcbt;i'5^-'i'AM5 5©T%T- 
fe5g{b^^J'>M4 7^3L.v^>^/-r?>o ^{b^^>M 
4 7©ji<;/?->^«is fciiiLtSECR (Electron Cycro 
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tron Resonance) T'^XvSffiVNTff -5 ^ i:4*T*§5. 
Jl«;/5^>^^lfe^^t^a:^ :fei:^«ja!®ff:*J*8mTorr. 
/i&m:tjS:3 0 OW, ja^8 0 0kHz©RF>'t'f7 

>^a*^fe7 0w^ jiy^>i'"^f;^*=ffi{b5t<D> (bc 

1. ) i'iVl^ (CI. ) ^^^3 0 s c cm*5J:V 

7 0 s c cm^ ssiaesa o'Cit-racLfcAs-c-tSo 

Witi'f-i' 4 7 ©^ y f=- > ^^ilDiSK: J; 13 U 3 >®{b 

IK5 2 (v;;^^) *-as§yn, ^(om^imw^ir^^^ 

{cM'i^fS. 'feiS, '>'J:3>K<bM5 2©^gB{±H>ii3© 

5^^S*bTV>5fci&. i>:Xg©BSTJK5 8©«fgtfafe 

[0 15 41 ifetr. Ell (f.) t7^^-^.fcafc^ ^^)^ 
>^<b)^ 5 2 ?£6l?*-rac:fc*:< BSTK 5 8 SitH-r . 
S. BST1K5 8a:CVDffiC<t!3i|l«T-S> ^<DM 
142 Onmii-rs. BSTBtS SttC VDiSCa^DJ^JS 
snsfcK), *^IS{S©J1^Si©J^-5«;8S«ax§ns 

htfc4^JSV^Tg5®BI5 l±Ht>19--fc^fiKSfT-5 
ii:tft-S5. BSTK5 8K'ft*Tfik®?aiSIS 

I fei:iL«K<b4'>^^;HKx PZT> PLZT^S 

[0 15 51 COiat^2^'J3>®^bM5 2<&|S|{*-t-S 
cii:35:<BSTJgt5 Z-^WStt^tzii).. S'UnvUflalR 
5 2©I^3ti0iSt:fli-5TgBS8l5 l©}i^©^fb, — fiSt 

fcTSsm^s i^'^^— >©«fflDN TS5m®5 i©tige© 

b2.-'^^->©Ji^^<bJ4^ «Wtiraxb*itf*Jtfc^© 
»Sii^:fe§<s •^oi!p<«gtiHBtciDX-e§-Ct)^©mK:J& 
0 ^-fb bT b * o T a:«SSffllinxS:ff o fc«SI*sij£^ 
^^f*b<^l:v^. -tciTx *«Wt?tiinxj^&E^t- a 
i'Ura^^'fbMB 2©|^*{lO!B|^mu S4)lt5gt::3!iO 
x^nfeTSiSSM 5 1 0««*iMa^1-5 t>©-C-fe S , 
[0 15 6] >>U=i>K<bK5 2*|i8{*b«iV>i: 

i D , U n >^{b]K 5 2 OB§5*iasixgT-%5fei- 
2)-Cfe55TSP^5 l*®0^n?&Ee±T-§?>o i'U 
3 i'^ibM 5 2 'J 3 >^fbM 5 2 ©:t 

«yf=->i^a^l^^v\ TasSffiS 1 ©*®K:JSix*«%^ 

■rs. ioj:a^^n (mBft) a, bstk&swsi 

40 ^14S:<BTb, W^^^^S^^ C©mSH±4{£T$^ 
*gHi:'B:D^ «bV^iyi^fcB:B S TK5 8©PJSI&£ 
bTDRAM©^@*l)*fiT$-«-SSfn*>fei»o -^-C 
•Cn *«sa'Ca::©J:o)6:mti©^±S:*f5!5t:B6±-ri) 
fe»iri>'J3>^<b^5 2*S?^$-B-?.^©T-fe?.o 
[0 15 71 $e){c. i/Un>^{bm5 2©l^*Xg^ 
«B&-rscii:fcJ:D. i'U 3>^M5 2©!6!J*xSg 
(*:i)S)a:<)&t)x DRAMOlJjtxmtflS^b^nS^*' 
?)T-'fe<x 3^«y5^>iyiDa (i^y n>^{bK5 2©^* 

xg) ©^©i5fe#xg«iBs?*xg{c{'tia-rsiaiaxs^ 

t,«B& b-C D R AMiSjgxSfelSBfrfb-r 5 C ll-ifiX * 
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[0 15 81 Tg5«fi85 lCD±gStCS>Un>^b^5 2 
RAMofStg±®^ 'J >v V*sfe5o — mfiaufci:* 

[0 15 91 Ell 1 (g) tS^f <t-5K:. BST 

)K5 8 4^^#HMT-|Slij!!.a iT=.—}V) SffJft'?. «lf 10 

IK5 8oKl^i«:|i(l^*:<1-c:i:*^T-t5. 7 0 0•Ci:v^ 

0 0 'C(Dmm^m^(^i9BM-^imsemi-i> :i i: < , 

[0 16 01 HI 1 (h) CS^I-J^-Sfcs BST 
IKS 8±fc;i/7'::^'>AlK5 9Slt«U 012 (i) tc 
^1-i5C-'l'5^-'J'AK5 9±tl7;«- hbi^:^ bM6 0 20 
SJ^fiK-rS. 7;*- hU'i?;^ bM6 Oa:DRAMOpt^^U 

•fe;i/|gJasa-5i-5K:Ji5«1-5. 012 (j) 

5^:^trAM5 9*3J;tFBSTK5 8 4Jl>yf=•>1?•b^ ^ 

7si-hV5*;^>K6 o^feTys^^^^^ciDi^iu 

7='r^>;7At>»?>36t5TSS«®5 1, BSTi)»t)«c5^S^ 
^K5 3i3J:WW7=-— 'i'A7!p€)55;S±SBSffi5 ^^^f 

nCJ;!)x ;<^'J-te-»i'S«lfflMISFETQsfcc:*iC: 30 
[0 16 11 ;i'5'='>Aje5 QoitSftttfcii^tt::^-'^ 

. t'^i^AMS 9*5J:irBSTM5 8CDais'^>yk:ii. 

§5. x.»!'^>i^#fe{1^ttv fci:itKSliSE*2mTor 
r> T'^X-TV— 3 0 OW^ RF7t^'TX>'^y 

-6 0 0W. my^yn^mm (cf, ) *<ttf7';urf> 

(Ar) 1 0 s c cm**<tV4 0 s c cm-t% 40 

-yt-ai»;;5^>^^S*l 0%fc-|-5C:fc**T-&?.o CI© 

7^-/l^{±i^6 0mi:'5;5*s^ dClT-JieSlfflAnxleg* 
$ n S t) ttt- tt^tV^ 0-C^f?-&{i*ii V^. 
[0 16 21 ft*5. ±a5«ffi5 4±ttt. a^J&M'JT 

[01631 015 CS^-fia fc, UmSS^S 50 
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^?C®±gBK:S0G4»e>&5->U=l>S{blK6 1 
fiR-rS. ->'J3>SMbSi6 l^CSOGMSfflV^fcl&&K: 

it^Sfi^SlS^C©±a5i:i' 'J a >m<hm6 1 t®p^ 
ICK^4 Onii®SOfci:it«3rV> (0, ) iiT^h^ot 
b^r2/S'5> (TEOS) i:* V-X^^y^tfflV^&7•^ 
XV C V Dact?ittt*nfc2/ U 3 VK^bK&J&jS bt *. 

[0 16 4lJfeC. 7*hvyxMKS-7Xi^CbfcK 
^ -f 31 y > 4^-C/S3ailK©^ 1 JiSigl 3 8 ©±65© •> 
U:3>^{blS6 1. 4 6. 4 5. S 0 Gag4 4 ti J;V'> 
U3>g<bJK4 0*BJ$*t-5;ii:fcJ:D. j;^;!/-;^-;!. 

ez^mm-tio sfes iii»ic±siJ»gi5 4©±aj©s/ 

y^vK-fbme l^l^S-rSdhCJ:?). x;i/-4^-;b 
6 3$:J&J5K-r-5o^0^v ;U6 2. 6 3©F«3 

gSK:X7^?"6 4fe?&J5gU iKV^■rS^U3>K^bM6 1© 
±a5t:»2JiEi»6 SSJBIKI-*. X7i^6 4e:. i'U 
3 >®^bffi6 1 o±SP{c:;^;t5;^ u >irmx-mm i 0 o 
nmgS©T iN]^«:li«b> $ ?>lc:-e©±g5k: C VD^ 
•TKff 5 0 OnmSS©WlgSltSfbfc^. CtifeOMS 
j.y^Avi' bTX;b— 7t»— ;i/6 2, 6 3©fig5lCS-r 
^:t}cJ:t)Ji^j5g1-5. »2)SiE$l6 5{i, i^Un^^fb 
K6 l©±gftX>'l«yi"J>i^^T'JK;?5 Onm^©T 
iNK, ISJ»5 0 OnB«a[©Al (T-n/^^iJ/A) 
1K»5 Omi«SOTiJK5feli«tbfe«, 7*M/2^Xh 
M&vjxi'};: bfe K^W^f 5=->^^"ecne>©K*/'«i' 
-=>i^bTB^^5. 

[0 16 51 -e©^. m^mkm^-ft-\^x^3mmM^ 

Jl^fiKU ■=e©±SP{ci'U3>^{b^i:S"J:3>^-fbKi: 
T-m$nfc>''?^'i'^-S'3>M<feii«-r5tf. ^©0 
jj^H:«B&1-S. Jit±©xgt:<fct), *IISi6©Ji^^®DR 
AM*S|*^JES-rSo 

[0 16 61 uis. msmwM^i.v'etiizmm-t^y 

mm^mn-, tc^ii^ mmm a o omM© > u =i >m 
<m. mm 4 0 oumsLosoam^^xmrns o onm 
m&(D u 3 >^{bK'r-^6itT- § 5 . 'J :3 >m<hm 

(TEOS) i:*V-X>tfX{CffiV>fc7'^XvGVDffi 
[0 16 71 *|lifi©Ji^^{CitlK, Ta5m®5 l©tt 

^B^i:bTBST©ia^t^sls^s©§s^i^M5 atc^ 

f^>i''©fi5K:/N— h'vx^'-C*5S'';3>®<bK5 2% 
> U 3 >®{bm 5 2 $^#$-lffeti^®T-$a 
$6SK5 3S:Jl^fig-r?>. C^xHiD. e^';n>S{bM5 
2 ©|^*Xg$:«^ bTXg^®.B&<b1- S C ti^ T- 

s fcx BS^^xs-e^^r s T? 5 a TSss® 5 1 ±®© 
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10 



20 



CO 1 6 8] 'fc^x :^mm<ojrm-cit. rsimrns iif 

CO 1 6 9] ^fe, *IISiiCD}i^®T-tt, ;i'7^-'>AM5 

(e) CQXga:ieJS3&<5S:ao CCDJ^-^tli^ iai 1 
(d) (DXg©«<0BST)K5 8SJI^B8-rn«J:V%o tte 

tttfcitKjjsvA u m >®fbm 5 2 ifim^-r b4» Ux 

CO 1 7 01 mM<DmWi2) ^llfifiCOJ&^SODRA 
MB:. ||S6CDJ^fl§lCDDRAMi:«faS«t^aSg?-CO 

[0 1 7 1] 0 1 6{i^ 3ISE®J&il2CDDRAMOt»^ 

-efeSo lai El l*J:iF01 Zi:.mmic^ El 
0 (a) KiJttSB-BliilBfB&^U DRAM 

CD W^^ig^mt^? C g>«Mg>g» ^ ^ bT i. . 

[0172 ] Hiffiofl^iS 1 8 OXg©^. S 1 6 
(a) {c^^■ri•5C. ^<b5^^>K4 7±k:;i/7^='>a 
ass 5*J;tfeifeM6 6;£J&fiRU &^6 6±K./^^J 

' li:pl:mT-fe5fctoPlffl^t§iW«i«BSrS. e^6 6 

^iibtMigbs *fcTa5S«i®-a5fcbT^igi-5fe 

OT-feS, ^o^{im®:»^'V^>^xg-cS«'J^-r5c: 
ii^#]S:bTO. l//mi:-rs. 
CO 1 7 4] 7*M/i'>^bJK6 7a:. 64/^ 

Vy7 7-fXgC<t>)J&fig-rS. 7;J-bVi'*:^MK6 7 
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I M 6 6 y 5^ > i^©^©<IIMa5«tJl:: J: 5)ic®«©ii 
lin&#ji:b"Cfee.A»b«>-^©*iS/^$<J&ja-r5. -Tfe 
ti-fe. Em1-5J:5K:-'<^'->*iS0. lAmtbTfl^jSo 
f5« ifcx v^i'— >iaPHB:l 9 Onrntrs. 
Wi?;^MK6 7©Mi?li. 6©3i.;;^>^rco^ 
©iS'>^S#liSbt 3 0 0 nmii-rSo 
M6 7K:EB (Electron Beam ) \^i^7.h^m^^Z:iti 
i>s-et5Ci:a:flJS©}&S§li:lRl«T-feSo «::J3. 7* 

vui^T.hmen^. ^©±95 (gas) -tfi^^i^vtz 
■CJ^jsa^ns. ::©J:-5C7*bvS?;xhJK6 7Sv'> 

CO 17 5] ftc. 12116 (b) t^-r<t-5t. 

M6 6©Jiy^>yWi. fci:^«-=<'^^^ hD>S^^1i 

kW. al^y5^>1{'3t^;^^7';l'=^> 1 5 s c cm. 
gC^3 0°Ci:-rSii:i)^"CSS. ^&t>t.:^>''?'y > 
i''te^*3^v^>i'"t-i.. C.©«t-53&Jtv^>4)'^fe 
f4:T-tt. a^©Ji«i'5=->rJ''V— btti^l 5 Onm/mi 

n-c-fe 7 * i^;^ bjse 7 tc*r-r ssf^tttti^ 1 -c- 
fes. c:©fc«), e^^e 6©ji.y^>^^^T^K:i±i^ 
2 0 0 nin©K^©7* M/S?;^ hK6 7ifiJ\— 
<!^6 8©±gi5fCS#-rS. *fc> 7;4-M/i^;^hM6 7 

43 K 6 8 <Dmm\^ii.mmim<eo e a 

30 fig^ns. {B!lM{t««3 6 9(4. S^J^5'^V^©fi5K:|fe 
fig-r SRJ&^fii6«l©§5S^ii*fiv>fc«). SftSffc J; ») 
fig$nSfe©T-fet). g:^CJi^fi£T-gSo 3(5:jlSi©Ji^® 
fJi. c:©«3M{t^6 9&^*:xm©;i/7^ri>;7AM5 5 

©ji»y^>i^^Xi^tieS|fl<Jfc:flJffli-S<6©-CfeS. {B!| 
g«-ifia6 9*s}i^figsn5c:i:K:J:»3. Kvj^^i'S 
8i:i:t.K:vx<>hbTf^ffi1-5«^4sz2;i)S!3. ^©fS 
3^0j£BSet-;i'7^-'J' AM5 5 ©>'t^-ri>i^^^i: U 
"TjfiSia^SO. 1 3 AtmfcSiS J:-5K1-S. ::Jxt:J:t>0. 

40 [0 1 7 6] JJjt. SI 6 (c) t^1-J;-5t. 7* h 

CO 1 7 7] ^JZs mi 6 (d) {C^-fidt. /^— K 

"J^AMS 543i.y5=->i^1-SC:fclCj:l3TgB«Si5 1 S 
;i/5=-->t7A|g|5 5©3i«yf^>^li. ^©JIJ 
® IhlH^lcfro, tifeoT. ;i'5^->l7Am5 Stt. 

50 6 8 <Dms^^ ^mmitmm e 9 ©ggmastf 5^ > ^ 



( 22 ) 



2000-223671 



41 



42 



[0 17 81 fttc, SI 6 (e) t5=x1-i-5C:, 
v;^ ^ 6 8 iJitWIDSft^ 6 9 t:^7.^t. Ut;i/5^= 

1-5, gfli5=-^>M4 7®a^yf^>i^tt> ^CD}&!S1 
fcigiglffeS. ^<bf^;J'>K4 7 0:n'V^>i^ffl!SJCJl 
^^s-pvxi' 6 8*iJ:tfffl9SMjBfia6 9 t»-SPfflnx 

•C-®I€)n5fc«)$e>K:A55*^&^VSo CKOiaJfe^^S^S 10 
*UTV>5fc»^ IfcXgCDBSTMS 80J«St2bs«ai4 

[0 17 91 ifelCx El 6 (f ) fc^^■r<t•5K:^ A-K 
vxi' 6 8 43itJ^fl3M<t^% 6 9 SBS^Af 5 c: i:* < B 
S 5 8 ^c^lSff * o B S TK 5 8 tt^OJ^JB 1 i: 

tbWl^^m^t^. fSiH. T«efi®5 ICftBUiS^t- 20 
flEn, BSTK5 8CDSMb#H^fc43Jt4«H0aK:J:o 

[0 1 801 *^®}BSiK:J:^^«^ IIJS®)&tB 1 t-tSi 
BSbfci»«fc*nitt:> T«PSfii5 i±a5K:s#$-yfcA 

-K^>^^6 8#^S*T?fe5e^e>«t5fe»> 

>*^y^i' 6 8feTgP©BI5 lOD— eBi:UT^tl^F-&2>^ 
t4ST-§. n-Fv;;^^ 6 8cD±a5k:fflSt-5®ll^:e 

ft5S?COSIISfiS*iinU-CDRAMCDteiei^±4ia 30 

5 CI i: A^T* S 5 , ■IPJlSft^ia 6 9 Ji-fiSlC^m^*; 
X'it.^<. m^tM^Q 9tfBSTlK5 8i:g^t-«.gP^ 

[0 18 1] !B;*j\ TSi5«®5 i4iiM<b;U7^-'i'A, 
5 c^H:;^7=■=•> A i:— K{b;i/7=--='^ A fco^JgKfct- 
s^iitis-egscii:. !g{b^^'>M4 7^S/'JZ3>^<b 
KCft^. 5 -e * S c i:H:ilffli03&^ 1 hmmx:^ 

[0 18 2] ims&(Dmm^) *sisso}i^ji3odra 

M{±^ ||lili®}i^jil®DRAMi:«^SII^fi#?C® 

[oi83]Ei7a:. mmmm3<oDRAu<D{nm. 

-efeS. HI 7t±, El 1*JJ:VE1 2t|^|[|C, El 
0 (a) C*»taB-B3!aBfffl*5^U DRAM 50 



Ot^mmafSalS^CCD®Jg^D3!^S^bTV^5. 
[0 18 4] iaiE©}&JS10E80:i:^0«, El 7 
(a) fc5^-r<t5{c. ^^b^^'>m4 7±lc;W7^ri-i7A 

[0 18 5] )l^—^J^m5 5fc:ov%T{4s mM<omWi 

^i:bT«itgu ^fcTgPsao-asfcb-cisstfe-rst) 

[0 1 8 61 7;<-M^S^;^M^7 0{±, e^6 65£A 

v^5 7'fxm{c:J:»j}l5fig1-5. 7*M^2^:xMgt7 0 

©/■?<J'-->^tts IIS(6CDJi^ffil©S^i:ffiiiU 
K6 6cDi>v5=->^OB5©7^— >'^SBOJ^figlciSig®|g 

cDJt*o4#iab-cfee.*>D«>^o^S'j'>$<Ji^fi£-rs. 

t-5B:t)-fe, Hjj^f SJ:-5K:;<^— >6*0. 0 8iUinilb 
TJi^^^-rSo /•^<S'— >PaPBJi2 6 Onmii-r^o 

7:4- M^S^;^ hK7 OCOigy^Ji, e^66®3i«^5=^> 
i^®[^©iS'J>^S#lS:b-C 3 0 0 nmi:1-5. 7 * h V 
i^^ bK7 0 tEB (Electron Beam ) VS'^ ^*fflV^ 

[0 18 71 El 7 (b) tc^t-idtc^ 7;i-h 
vs^:^ hK7 0?fev;^^'i:b'ce^6 6*^^;$'— ri> 

i^u e^*>fe*t3-'^— 1*-^;^^ 6 8^j&^-ra. 

K6 6 0D3i«y5^>i^t{is ^®J&ffi2 fcPI^ICv^:?. 

^fr{±. fcfciLtfS^S^*SlmTo^^^ RFSijfe 
2kW^ ai^;>5^>rJ^^f;^4JS* (CI, ) ISscc 

m. o'Ciit^o •rt3it>-hm&<DMm2x- 

3^^3T-»±^7S?*;nc J;5{b^a«j*f^fflfc<fc ») &^ 

{4, e^<3D3i>v^>-5^U'— bJii^ 1 5 0 nm/mi n-C 

So ■T'&b-^x 7:i^^^s?:^^)8^7 o{±:fcfifcsie.nx 

a^«y5^>i^i^7^fc{4>'^^-=>^^^nfee^6 6 

^ 7 * ;vic J: o T^ilgft«^*^ffl 5 i: ^ nfc fc «)T- 
S5o :fc:ebs 6CDM^tttt«<x T^-.'^^is 
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iiJ&So c^nfciDo. 1 3/£m*i©Taja«i>'^^->** 

[0 18 8] ltelc> lai 7 (c) t7nt*<t-5t^ 7* b 
[0 18 9] HI 7 (d) C^^■rJ;■5t^ 

[0 19 0l*t> El 7 (e) ^^:r^■rJ:^t, m-K 
S^fti5^^?>IS4 7*3i'y^>i'"t-5, g<b^^'>M4 

y^_pv:;^^6 8©S^^±l5fa®±^«:xg■C•SJe>i^S 20 

[0 19 1] lai 7 (f) C^-Ti-St. /N-l' 
6 8 S!SS55S-rs < B S T|^5 8 *lt«-r 
BSTm5 8 0:^®J^Jili:l^««^J&fi2-C-$S. 
C O J; -5 6 8 5£K?*-r 5 C < B S T 

K5 8 -^m^-f^/- y IS/ httx mMS,<Dj^B 1 T-ISiB^ bfc 
^ U «y b fcl^^-CfeSo ^CD^OXgJi^©}^^ 1 i: 
Pl«T-fe5fe»iftWS«B&t-5. S:43> TSSm885 1® 3( 
^®tS#■r5>'^— H"^:^^ 6 8tte^t«^**T'Sfe 
iiBlfiH4C«nx BSTK5 8®®<blPHaK:4bSt2. 

[0 19 2] ^^CJ&^fcJ^tl-KN ^oJKiSi"CSi 

v;^^ 6 8t»Ta5«ai5 ICD— SCilbt^lgbx 

6 8©<Ba®K:^aftS^*'Ji^^**i'*''^^ 
BSTK5 8i:gl^SM-l<V7;^6 8 0^m ' 

^v;v>^i:bT«ltg$-&5^i:3!'^t-t5o -rftfe-fex 

mm^mt:mm<omm 2 1 ttgt b-c ^ e. ictiiD b d r a 
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[0 19 3] Ta5S@5 l%^®^b;^7^-'>i^^ 

izi^ifiX^i>:ih. g{b^^'>IBt4 7SS'U3>^'fb 
Ktf^i 5 3 i: 4*7? S 5 C i: tilUEOjeiS 1 i: * 

[0 19 4] (|ISSCD}&^4) *SIJ£©J&^40DRA 

«ms^»§al^^•c©S3§3^a5^c^v^■ci5iBBb. 

[0 1 9 5] El 8ttx ^OJ^^4©DRAMCDmia 

-Cfe*. 01 8tt, El 143<fcVEll 2i;PI«|Ks 01 
0 (a) K:*MtSB-BISl»f®%^U DRAM 

[0196] m&<omM 1 ©0 8 ©XgO^, 018 
(a) K:^i^-r«taC> ^flj^^>IK4 7±{c;i'7^-'>A 
^5 5, a^6 6*J:VJ''J:3>S{b)a7 IftJ^^ 
U 2/'Jn>®{blS7 l±K:/^^-=>i'"Snfc7*h 
l'5^>^hK7 O^&J^tSf 5o 

[0 1 9 7].;i/7"-'>A]K5 5> e^6 6K:oV^•C 

SI«s©}KjS3fcRI«7?feSfc«)paB!feSilB«:«iiS-r 
5. 2/U:i>m<bj^7 1H:> ^®J^^1®->'J 

:3>^{bM5 6i:l^«T-fe5o 6 li;U7^=.'>A 

K 5 5 f > ^t" S i; btttlte 

. u *feTai5«S80-a5i:bt:«it6-rs4)0"«*5. -t 

0, l/imhrs. ^'U:3>®<bM5 6{ie^6 

) 6S3l'v5^>^^■r5SgO-'^— Hv:^^i:b"C«tlt-5* 

i:^#Ji:bt:0. S/imh-fS. 
[0 1 9 8] 7*bUS^>^M^7 OH:, S^Un>®{bM 
7 i^fey^^— — >^'■■rs^o■'^xe7K:ffiv^e)i^^ a^© 

hM7 0©-'t^'-rL>^tt, ^©?i^®3©^i:PI« 
IC> e^M6 60J^«J'5^>^®^©5^— 
5ji£®St©i«*n&#iftbTfee.t»b«>-?-©liS/J>$ <J&. 
^■rs. bA»U ;js:^0}&^T-{±a^M6 6©^'y^ 

^->*i4^^:*;^< bO. lMmi:bTJ&fi£1-5o * 
fc, >^^4'->Hiaa:l 9 Onmfcf So 7;*-M/S^::^b 
M 7 0 OKJStt, U ^ >®^bm 7 1 0:i^ y 5=- > VCD^ 
0?S'J>^%%)a:bT 3 0 0 nmi:1-5o 7;i-M'i^:^h 
KTOtCEB (Electron Beam ) Ui^;^ ^^l9V^5C:i: 
5 ^ fcfil^©}^® 1 ~ 3 JiPl^T-feS. 
[0 19 9] El 8 (b) \Zwiiri.z>i^. 7*h 

hK7 0«:^7l^i:b-r^''J3>®{bK7 1 
y3^>i^U 6S-'t-$'— ->>/■rsfc^^>©/^— 

50 h- 7 2 *}i5ffi1-5. 2/ «J :3 >ffi<bKH:S:&1ti < 
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msnsfctt, y^VVi^T^vmi OfO^'^^-y^Jt 

>♦! 1 0 0 nnix — 19 0 nmTtB^tStl 
5. 

[0 2 0 0] 018 (c) iCTpf J:-5K^ 

[0 20 11 HIS (d) ICS^f J^■5lC^ ->'J=i 

mTorr, RF«*jS1. 2kWx Ji'Vf=->^:tf;^SK 
58 (0. ) ^itWeiR (CI. ) S^-irSOsccm^J 
J:V2 0 s c c ms 1 0 0 %x S 

«iaS4 1 6 0*Ci:t-S. 1-«;t)-^*K60?&^2X-li;^ 

6S»«issii 6 o-ctv^^iisja^^^-ea^vf^ 

^x,^V_>H:jSt) 1 5 Onm/min-efe»)'>U=J>^ 

6 8©Jisa5*^^^130>^— b*"^>^^ 7 2©-'^^'— >*i J: ») 
0. 1 3 AinJi'&So ^tltC J; ?)0. 1 3 /zm^O^-f >T 
6 6©3i»y5=->i?'i|t<£i)*aScllSnSfc«)N ^v^^^'"^ 

[0 2 0 2] iktCs lai 8 (e) t:7^:1-i5t^ >'n-H 
6 8 Srv;^^/ i: ABi5 5 

gjpg^.^^_]?v;:^i5'7 2%-g|54sffle)ns *©l^*^iS 
'J>-r5. ;i/7^-'i'Am5 5©:x.«;;5^>i^H:, ^©}&^ 

[0 2 0 3] SI 8 (f ) C^-Ti^lc, K 
^;:^i'6 8*-^P^-J'i:bT;i/7^-'>AM5 5©TJfet-fe 

•b-^>;^7 2tfgije.n, mmm^-t^^ ^{bf^^>iK4 
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[0 2 0 4] ifelc. 018 (g) K^t-J:-5t, M— K 
^:xi76 8&K»*1-5C:i:ft<BSTM5 8S«I^^ 
5. BSTBtS 8H:||«5©BJSli:ra«C:J&«T?§S. 
d© J;-5 C''^- K^;^ 6 8 5 d < B S T 

m 5 8 €:liiB|-r S ^ U ^J' V fix ll5f6©Jl^^ 1 T-aJiW bfe 
U y h i:Pl«-r-feS. ^©^©^B:IUS©}i^^ 1 i: 
|^«-efeSfc«)Sft?Bfe«B&-r5« «ii3, T9Jfll8l5 1© 

lb. I^^trffin^ BSTmS 8©^'fb#H^lC:feJt5 

[02 05] ^mM(DmMK.xn\t. mm(Dmm i -c-^ 

— Y^^^i' 6 8*s^m(*^-C-fe5e^iPe>^5fc«>>'N-b' 
-ry^m 6 8'feTeB«8i5 1 ©-S5k bT«S6U 

», B STK5 8 fcgg-rSM-H^:;^^^ 6 8©^^& 

ntci Tg5«ffi5 1 43 h-v;^^' 6 sas© 

Sf«$fi*IISE©J&iS 2 icttSSE bT $ e> f^tfJn UD R A 
M©4£ieiSi±Sia2)^i:*S"C-§S« *^iE©JiJ 
^T-Blg*]©''^^— ->^^*^T•5 7 bUi^;^ hK7 0 

[0 2 0 6] 3&4b\ TSiJSSS 1 sz:^{b;i/7^^'i7A, 
30 feavNB:;U5'=.^Afc-®<b;i/7'='>Ai;©S0gKi:-r 
SCiiiis-etseii;^ ^<b5^iJ'>M4 7^i";3>^{b 
Mtft^ S c kjbs-C- § 5 c i:B:IIJE©J&^ 1 i:[^«-C* 

[0 2 0 7] (^©J&JSS) *||SE©B^5©DRA 
M{±^ ^©}&® l ODRAMi:tSa§«^m^^CO 
;g|fiK43iT|fSji*&K:43V\-Cffl3S.t-5©«^^TN •ffe©^^ 
*5<fcU^3i;J^a:|ISfS©J&S81i:Plfiltfe5.. ti^oTv 

©iJiB^{i«isSf 

40 [0 2 0 81 lai Qttx ^©Je^5©DRAM©|g^ 

s^g^»is?©9SJt^®-«'>*^®'R'^^ bfcBssia 

-CfeS, SI 9I±> HI l*<tlf®l 2 i:i5l«{c, HI 
0 (a) lCl:f3lt5B-Bi^»f®*S^b^ Sfc> DRAM 
©W^LS^^ft^^ C ©^J^©«^^n^ bt V% S . 

[0 2 0 9] m&<Dwe§i 1 ©H 8 ©xgo^. la 1 9 

(a) fcS^-TJi-SKs ^{b5^^'>^4 7±fc;l'7^-t7A 
M5 5*5iVBSTK7 3«:JfJfigU BSTM7 3±t 

[0 2 10] -^Affi^S SKoVA-rttx IIJS©J^S 

50 li:Rl«t-fe5fe»#«lftSi?B{i«B8-rs. BSTK7 
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[0 2 11] ^^bVi'XMKT Ofi, BSTm? 3S 

STIR7 3<0i»v^>^CDl^®7=— >'^DP®flJJ5S;l^i5<S 

b-Cfl^fi£i-5. /t^'->!apattl 9 0nmi:-r 
S, 7*bUy>^hM7 0©ISJPtts BSTiK7 3®:ii 
':'5=->i'0!^®?«i!>^^^'®l^"^ 3 0 0 nmt^S. ^ 
i^:^ 7 0 1 E B (Electron Beam ) V S^:^ h 

[0 2 12] HI 9 (b) K:^-rJ:-5fc> 20 
Vi^:?^hK7 0*-^:^^i^L'tBSTm7 3 5>'<iJ'-- 
>^b> BSTA>?)*5-'^— Kv;^^ 7 4SJ&fia-rS. 
BSTM7 3(03l'^^>^'Kti^ SUfiOJ^SS 3 fcPI^K: 

ImTorr, RrS:b*2kW, i^v^^v^yifx^:^ 
5S (CI. ) 1 5 s c cm. S^KtSfi* 3 O'Chfi.. 
ClCDJ:d'9:3:y5=-V4^^{1^t!«:. B S TIK7 3 0ats;f^ 
i^^l^—Kil^ 1 5 Onni/min.-r-$>t)7*bVS^;^ 
MK7 Ofc^Samtti^li:^^. 3i.y5^>^$|T 
l^k:tt>'t^'-=^>^$tv,fcBSTM7 3 (;N-Kv;^i7 3( 
7 4) 07^-/t^H:7 0K*»e.8 OgEfc^:?). n-b'v 
^^7 7 A<D&Siifi^^<Dy^hl^i^7. hM7 0©/^^'— 
ai';;5^>i^glTll§K:-'N-KvXi'7 4)£ 
g6©*i5bs0. 1 3/imi:&5. CiniC<t!jO. 1 3Mni^© 

[0 2 13] lai 9 (c) tS^f J:5K:, 

l^i;:^M^7 0 4iS§?*t-5o 7;«-M'i^XM^7 0©!^ 
*{i^©ffJ.^ 1 2. . 

[0 2 14] »tlC. El 9 (d) fc^-rJ:5t, 

7 4!&v^i7i:L-C;i/7^-'i'Am5 5S:j^'^^> < 

5©:tf^>^'tiv |yS©fl^®li:lll«ltfT-5- «e 
o-C, ;i,5^='!7AK5 5i4. S*14J:<7'--'^^ 8 9S 

^y^Vi^lc^bt:. y^-^•T;^^7 4*,-a53if 

[0 2 15] ifeCx 019 (e) fcS^f J:-5lc. J\—Y 

1 i: [Rl#t-^ S . ^{bf^^ >M 4 7 ©31 y ^ >i^«!SK: 
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J;^,^^_l*v>^^^7 4*)-aJil^^. -tOl^tfl^d^f 

[0 2 16] ^Vi. 019 (f ) KS^-rj;-5K:. a— K 
VX;?7 4*|»5fe1-S:it*t<BSTm5 8&it^r 
S. BSTK5 8{i|ISfi©J&® 1 
^:©J:^K:n- 7 4 fel^^fsc: iiJfe < B S T 
m 5 8 *J««r 5 pi U b tix ^(OJf^m 1 t-lftW bfc 

[0 2 17] Bl 9 (g) ic^f iot:. EST 
K5 8K:^|g§HMT-IStilQiS&fiS^. Cl©ttBST4». 
e>35:5-'N- P v:;^^^ 7 4 %B S TIK5 8 i:i)S-Wb-r 

[0 2 18] *IIJte©Ji5^{«:J:H«> ^©Ji^® 1 t-iii 
?8bfc»SCJl0^lT. T^5S885 1 ±g5fcS#^^«fc>^ 
— H-^y^i^ 7 4i)SBST4»&i&2>fc»x K^:X^7 
4i:BSTm5 8i:i)S— {$:^UTJ^fi£$H5o 
ft. Ta5«ei5 1 ±gi5©B S TmS 8©S«ffi4SMii&t: 

TSBmeiS l±giJK:i3tt^=^r-\'M5'i'Sa<a'^©*-*A^ 

llffi©}&^i i:lfc«Sb-rSfe^:^S< «i;*. 3©fe»*ta 

[0 2 19] 5&43, TSCmeiS 1 &-^{b;i'5^:^'J'As 
ife S ViB:;i/5^- 'i' A i:z:®{b;i'7^='> A ^:©«(J■Mi:■r 
5;^fci)ST•^Sit^ g<b^4'>J!a4 7*i'Ua>Sfti 
Kt-f^^t-S ^ i:i>5-C-#S^. i:l±^©3&Ji8 1 fcPmT-fe 

2). 

[0 2 2 0] (^©J&^6) *Sy£©JK^6 0DRA 
) MB:. ||Sfi©JBJSl©DRAMiitil#SSf$fi«?C© 

*^©J^^-Ctt. ^©J&^ 1 ©^<b5^<5' >m 4 7 fcl 
f^^LT. ^•fb^i'>IS7 5*fflV'>5o lS<b^i'>JR7 5 

Onmfci-So Cfeot. m«§«^S^^^C©gJi:&ffi 
t:-^v^■CaftB^b^ •^©flb©SliWB:Si»&t--5. 
[0 2 2 1] @2 0{i. ||Sfg©J&JS6©]>RAM©1f« 

to ffeSo S2 Ott. El 143J;V01 2i:iiI«Cx El 
0 (a) {c:43JtSB-Biia»f®^^b. DRAM 
©til«S«ifajS?C©ISJSj©5i^*5^bTVA5. 
[0 2 2 2] ^©J&^ 1 ©El 8 ©xm©^ {tziz US 
■fb^iJ' >M4 7 fcf^iT^ft^i? >IK7 5 4ff^fiKbTV> 
5, ). 1212 0 (a) iZTTsmdiz, m<h^^>mT5 
±{C;V7^-'>AIS5 543J:VKfll^^'>ia7 6feBfii4 

i?;^ hm7 0«:ffjfi£-r2.= 
[0 2 2 3] ;U7"=.'^AM5 SIC-OVA-CB:, SdSOJ^® 
50 1 fcpl«t-fe5. K{b^^'>lR7 6{±, JUt'^'^AMS 
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©■e*?.. g?-fbf^^>m7 6®Ki?{±3 Onmi:-r?.. 
[0 2 2 41 y^hVi^T.hS^l 0B:> ©{b^^J'VM? 

[0 2 2 51 iJltx 02 0 (b) K-mtJ^oK.^ 7* h 
V/i?>^ MK7 0 S^:^^ UTi^flSf^^' >1K7 6 
-r:>i/'U A-Kv;^^'7 7^J&J«-r5. Kfti5=-^> 
IK7 6<0:t.yf->^H:. HSfiOJK^S i:PI«tfT3:ii: 10 
K<b^^>M7 6{i3 0nmiimNO 

1K7 0 fceffH-O^^T-M- K-x';^;^ 7 7i)S>'^^-- 

>y$jT,i.. :inK:j;!30. 1 avumtiw^-f 

[0'2 2 61 BI2 0 (c) C5%-r«fc5K:> 
vy;^Hg7 0*iJj5*t-5o 7:*-M/2'::^MS7 0®l» 
ittHiS® 1 i: lel«-C- S » 

[0 2 2 71 Jfct, 02 0 (d) CS^-TJ^^fc- '^—1* 
Vy^i'? 7€T:;^^i:bT;V7=-='>i^M5 5S:t^;5^> 20 

[0 2 2 81 ^feK:^ 122 0 (e) fc^-Ti-SCx ^N— b* 

vy^;^ 7 7 mh^^ >jm isi^xm^h^^ i'iR7 5 s 

[0 2 2 91 S2 0 (f ) IdS^I-ioK:, BST 

K5 8 ^mm-i-^o B S TJR5 8 ttHJi^J^JiS 1 

lc}^]5KT-$5. z:®ioCM-H^:^i7 7 7i:bt:K{b 

[0 2 3 01 immomMi) ^^(ommKDDRA 

[0 2 3 11 E2 Ittx glfigO}&^7©DRAM®«lft 

-C-feSo 02 lt±^ 01 l^itJ^Ell 2 tf^^lt. HI ^ 
0 (a) t45lti>B-Bi!s|ISr®^^^U DRAM 

[0 2 3 2] ||lilgCDJi5Sll®E18®Xg©m (fe^b^ 
^CDB<® 1 ®^<b^^ >K 4 7 lcftx.T 'J 3 y^t 
m^ S^JKfiKf 5. ) > 02 1 (a) IZts^-T^'d^. > 
';:3>^<bm7 8±C;Vf^='I'A)BI5 5^ 6^7 943 
J: 'J 3 viMbK? 1 bs U 3 >®{bM 7 1 

[0 2 3 31 ;i/7--'l7AK5 5tOV^Ttt^ mS&Oif^m 
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3i:l5l«lT-fe5fe«>P«a^i5iB§ti*B&-rs, S^7 9 

a^7 9!iT^i?m@5 1©— gSi:b 
■r«ltg1-5o a^7 9©KJSJi3 0 nmffeSo 
[0234] U 3 >m<bm7 1 ttx 1 ©2^ 

U3>iMbia5 6i:Pl«7?fe5o S^'J=3>K{bie5 614 
6^7 9*J;V;i/5^='>i»K5 5^3u^y^yVt:tf^ 

[0 2 3 5] 7*M/i^>^ >K7 0J±, i'Un^S^bM 
7 1 ^/^^J'— =:>i^1-5^®^^^fcraV'>fen. MW<D 

hM7 0©><^'-=>i^ttx ||Jfi®B^l©*&tP!« 

[0 2 3 6] 02 1 (b) fc5^t"J:-5KN 7* h 

VS^::^bJK7 0S-7>^iJ'i:bt'>'J:3>®{bm7 l%Ji 
^!/^>^b, S^U3>afl3jR*»&«tSA-pv;x^7 2 
SJi^^l- S . ■> U n >K<bJKH:M;&14 J: < J&fiK^tvS fc 
K>^ 7:4- hbi?:^ MK7 0©^^^ — >S-«llll^Sab> 
,^_l<v;:^^7 2©JggPt43V">Tt)/^^— >♦! 1 3 0 n 
>HPa 13 0 nm-r-J^J^^ixSo 
[0 2 3 7] Jtetc, 02 1 (c) \:.7r<t i.r>^. 
VS^;^ hM7 OSB^*-rS- 7:*-M/i?:^bK7 0©fiS* 
*B:llfi(S©Ji^^ 1 i: l^-C * S . 
[0 2 3 81 02 1 (d) C^-rJ:-5tc, i/Un 

>^•^bM>b»e>^S>'^— K"^^^' 7 2<£-^;^^i:bTe^ 
)K7 943«fcW'7='— 'J'AMS 5 -Sx-^i/^^i^-f 5o 
» ni>AK5 5©x.5;^>i^H:> IIJK®Ji5Sl i:ll«CfT 

8 9gT-H{Jiiifil::JfM^tv5o ctiK:j;»3TSCSSI5 
l^B^ir:S>o 5&43^ TS5«SI5 l©±®!cH:a^7 

i:*i-t-SSo *fc> -/N— h-v:xi77 2.{4:^g<Bje>jx> 
TSSSaS l©±g5{c<i4^t^#1"SaSlc-t©JK^*« 

[0 2 3 9] 02 1 (e) iZn^-Ti-oK^. ;\— K 

:0 v^i' 7 2<&l^5fe-r«.. COn-K?;^i7 7 2©BI?*x 

>>'j3V^-fbM7 8^?«fi^*J^5fc»^ T*tfM*jK:i 

[0 2 4 0] ifeiC. 02 1 (f ) t^l-J^^fcx 6^ 
7 9&R^5&1-5Cli:'&<BSTK5 8*ii«[1-5, BS 
TK5 8ti^©JI^Sil i:H«K}^iE£t-tSo 
t e^M7 9 :i < B S TmS 8 

* ;t ij h (i, Ilffi®}i5® 1 fiJi?9 bfc^ 'J y b i: Pl« 
■CfeS. •€-o^©xgB:f|ffi©}eSSl iiSltST-feSfeiJ) 
50 gS&K^1&Bgi-:&. 



( 27 ) 

51 

[0 2 4 1] T€iJS@5 1 

e^7 9ffe5fe»^ m^Vl^t^> BSTM58© 

asaesicD-spfcUTSigu BSTmsstitt-s 

i:i)S-CtSo ^nCcfcD, TSSSfilS l©±aH«i)^=^P 
[0 2 4 21 ^43> TgiJm8i5 1 S:::iK{b;i/7--'i'A. 10 
[02431 (I^Oj^ffiS) *:^®JK®8©DRA 

[0 2 4 41 02 2tt> ^cr)Ji5^8(DDRAM©ff« 

■efe?.. ®2 2J±. 121 l*3J;t501 2i:PI«t3. Ell 
0 (a) lc43tt5B-B)^»fliS5^U Sfcx DRAM 

[0 2 4 51 |EffiO?&S81©ia80Xg©^^ 02 2 

(a) Cf^i-J:oir> ^{b^<5'>lK4 7±tc;i'7^-'t'A 

K 5 5 j3 i 'J 3 ymm 8 0 ^j&sa u >^ 

[0 2 4 61 ;W5^-'>AM5 5tl-:3VvrH:^ ^(DWi-M 

<bK8 OH:, ;i/^-<7AK5 5^:c^;^>^^1-5l»©-'^ 

^©M)*tt-'^7--'>A^5 5 

CD3i^;^>i^©BS©K»^'J>^*^*^"^^ 0 nmfc-r 

*0 247] 7*hVS?^MK7 0B:x i^U^vSflllR 
8 0*>'^^-=>^t-5fS©-^^^»^^'''^*T'> 

bM7 o©/^^'-->^^^*^ ^©Ji^^i®*'^*^!^^ 

[0 2 4 8] JfeC, H2 2 (b) \Z7r^iri^o^. 
1/ 5^^ 7 0 4 v;:^ ^ LT 'J 3 >M{bm 8 0 

5»5^>ii^u s/un>a{bmi»e.^sA-b-^:^i7 8 1 

ft, M/i^;=^ bK7 0©>'^^->'fe<'S^f-S^L,. 

;^l^•v;^'^7 8 l©JSgp^^^5v^^:%n^'->♦il 3 On 

mx >'^^->Mia 1 3 0 nm-C-J&fia^nS. 
[02491 *K:x 022 (c) t^pfi-pfcx 

\,V7.vWki o^m^n. 7*hvs^;^hK7 0©Bi? 

[0 2 5 01 ifcC, 02 2 (d) t75l-i-5C. S^U^ 
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>^<bKipe>*5-'N— Kv;^i'8 lifev;^i7i:L/t;i/7=- 
= «>Am5 5^J^^yf^>^1-S. ;i/5^-'>AM5 5031 
•yf-V^B:, mi®^^iSl fcPl*ftt^^T-5o SfeoT, ;i/7=- 

is. c©3l^>^>^^xg■c•-'^-^•v;^^' 8 itts^j.^/ 

[0 2 5 11 iJjl^v 02 2 (e) t^l-ioC. ^{b^ 
^' >M4 7 *R8?*-rs. c:©g<b^^' >m©BS?*xgf 

,^_it^i.x;7 8 i7!)S$e>c8ij?>n> -ec^seisA^ 

%1fV5J;-5K*S. i©ieflx *Xg©BSTK5 8 
[0 2 5 21 ifelC, 02 2 (f ) tS^t-idlC. M-b- 

B s Tm 5 8 \i.^m<Djim i tf^^i^jf^fiKt-g s » 

c:©J:•5^^>'^-^•^^^'8 l*BS**-rscii:fe<BST 
IK 5 8 &Jt«1-?> U h B:, IIBfi©}^® 1 "CSiBB bfc 
^ ij »y h fcP5Kftt**5. S&Cx *^Sfi©J&^■C•B:-'^— 
I Kv>^i7 8 1 i:bT, S'U:3>K'fbMi?)4)ilS^©iS 
V^S^'J:3>g'^bmSfflV■>■CV^5fe;«>^ ^©}&^ 1 ©^t 
•^kitif bTTSS«M 5 1 ±aJ©*-^>''''>^^Sfififc*F 
#-rsf!I-&*5:fc^ < j&a. ^©^©xgli^oj^^ 1 

[0 2 5 31 TSi5S8l5 1 &z:K<b;i/7^='>A. 

s v% B:;i'5' A i: ri^Ui/? = A k ©Staii^ki- 

S CI i: t- S 5 ^ i: til^©JK^ 1 l^*^"^* ^ • 
[0 2 5 41 (glSE©^®9) *^©}i^^9®DRA 
MB:> ^©)^®l©r>RAMi:«^Stt^S^?C© ' 

10 «E!^t3J:^JfSiJt*a5K:*5v^■rffiii■ra©»•r•^ flbcfli^ 
m«Sitt^a^^^c©s^Jt:^rSc■5v^■c^iwu ^©ffe 

[0 2 5 51 02 3H:x |^©3&«89©DRAM©ftS 

S«^Slg?©SJ3iX^®-^^^^^^^ bfc»f®0 

ffeSo 0 2 3 (i, 0 1 1 * iVS 1 2 itinatx 0 1 
0 (a) kl43ltSB-B$iBfS*S^U *fcx DRAM 
©iS^1i^S§»3R^ C ©1S«©*4^ bt V^ 5 . 
[0 2 5 61 ||J6©ffJ^ 1 ©0 8 ©XS©^ bx 
40 ^©31^^ 1 ©S<b5^^' >M4 7 VLi^^Xy 'J :3 >^<b 
K7 8:&}i^^-t-?). ) X 02 3 (a) CS^-fiaC '> 
U 3 >gfbK7 8 ±fc;i'5^='> AK5 5 *J iWi, ij 3 > 
^■fbmS 2^3&fiKU <>U3>^<bm8 2±IC/'?^-^ 
>^$nfc7 M^i^:^ HK7 0 SJ^fiai^S. 
[0 2 5 71 ';7AM5 5K:-^v^■r^±, IIJ!S©fl^^ 

-fb^8 2{i> ;b7^r^"i;A^5 5*3i>v5^>yf ^)^©''^ 
-b-^>^;7i:b-C«ltfebs *©^J±;i'7^-'i'Am5 5 
©ji ^y5^>i^i)S^T bfel^jS^ffe J: -5 t 
KJ?4a^^5- fck^tf 1 5 Onmii-rSo 
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[0 2 5 81 7*\-i^i^>^vm7 oiii-. i^u^>m<hm 
8 2s>''«i'— ->^-rsR5o^:^i'Kfflv^e)^^^ as® 

T bfcl^jiaT- -fe J; d if 3 >^<bm 8 2 2. J; 

5 CaSlfS. U 3 >Kfl3K8 2 (DfS^ifi 1 5 0 nm 
fciiilK-'^^'->|g*8 Onm^ ^^^^-^MPB 
S 1 8 0 nmJit* So 

[0 2 5 9] ftt. 02 3 (b) t?>-rJ;-5fc, 10 
y^>yu i'Urayg^bKipejitSM-H-?;^^ 8 3 

K^;^^8 30fiSCfc*V\-r%M^'— >*i8 On 

[0 2 6 0] D^K:^ |gI2 3 (c) fc^^t"i-5Cs V :t h 
Wi^;^ hm? 0 5fe^*-rS. 7*M/2^;:^bK7 OcDBft 

[0 2 6 1] Jfelc:, 0 2 3 (d) t^fi^ts =1 
>^'fb]K*e)&SM— K-T;^i^8 3*^;^i'i:bT;W7^ 

U ;i/7^r:H7Aag5 5CD3i^;5=->i^Ji^*5^T7^-/^}& 

tt?£wrsifef+*as^-rs. fct^KnascDj&JiiiT-B: 
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fc, s^y 3>M<bK7 8SSibf^^'>Mk:f^^5iii:<)S 
•et*. iOS^x 132 3 (d) XgC^fc, iSYb^;^ 

[0 2 6 5] (HfifgCDj^Jill 0) ;|:||fi!gCD)^lSl OCDD 
RAMtt, HffiCDJg^lCDDRAMfcmaS^^fi^? 

J&jSl-Ctix TSBSfiiS 1*»01 0 (a) tCiSttSB- 

Bm:^lRi{c:2 6 0>umiif 5=•T•}15^^^^5i^^ *IIS£cd 
Ji^^ftel 6 0>umtf<yf^-C-J^fi&$ns. o*t)x *ll 
JEO®SlOD RAM{i4~ 1 6 Gb i t CD^«jgS:^-r 

^S5g?^CJjA^1-©a5iS-0^ms SirlBl 6 0/imt:^/5^ 



0%fcf 5- -eoflfeClfef^ttllSSOJi^® l©i©^i:Pl« 
iCDJ:-5^lfef1^T?{io ;t/7^-'J' AM5 5 1±7^- 
J\MS98Li:-^'i>f->^^ii-r. 8 5SmeT!3is/5=-> 

i^sns. «5faoa?);i/7='=.'>AiR5 5 0Jiy^ 

mff43itf>''«^'->ti4aS^bTV'>5o CI©^«> 31.;; 

W^m-Cifr^9m5 l©}Bfig^TI^^T-A-Kvx^8 
4SJ5;V^, eloigns Xig*®B&b> TSPmffiS 1 

cDi^xJi5^^s^s^b^•e-r^ Tife*3sn$-frsi 

[0 2 6 2] }kV:. B2 3 (e) tg^-fiats BST 
M5 8*li^-r5. BST^S 8tt||JSOJ&JI81 tPrtH 

[0 2 6 3] c:©<fcat*^©}K^T-{iM-b'v;^i^ 
8 3*l^*f HJSOJ^^ 1 -r-^ffi b 

SaSi5 li:BSTBl5 SfcOHfc, §fifii[*<ST*-& 

[0 2 6 4] *43, TgPSSIS 1 *:iSlb;U7^-'>A. 
feSv^tt^UT'— '>Afcr®^bJ^7=•-^/Ai:OSfSK^:t• 



"^-^^T66^la2 SISSOJ^^l 0©DRAM©« 

ET-*5. 121 2 4 H:, El l*5ilFiai 2 tmmvi. M 
10 (a) fc*5ftSB-BI^®&5^U DRA 

[0 2 6 7] ilSSOB® 1 (Dm 8 OXg©^ b& 
liB**ttmII3bfc^S{::a^-r5J;3tJ^J5g^ti,5. i 
fc> ^Yb^^ >JK4 7 Kit^xmit^^ >K7 5 SJi^fg 
b•CV^S. ) X 1212 4 (a) HS^fiaKr^ S/Ua>S 
<bM7 5±lc-f Ui?"^Am8 4, ;i/7^:=.'?AK8 5 43J; 
'J 3 V^fbM 8 6 *J&fi£ b> iJ >®<bm 8 6 ± 

30 

[0 2 6 8] W Ui^'>A)K8 4B:. fci:^«CVDSS 

^^^(DXa^o ^OMJPafci:^.«3 0 Onmt-r 
S. ;i/7'::i'>A»[8 SJi, -f US^-^ABtS 403iTy^> 

D . 1 0 0 nmOWCJ&^^nS. 2^ U 3 >a<bM8 
6I±^ SIS(g©J&j!gl®S/y=i>®{bll!i5 6i:^«7?fe 
t), ;i/7^n^7i:xK8 5 43l^;5^>^-f5B50-'^-^•v;^ 
^ilbT^tfef 5. ^OKSt±^©3i5;5^>i/'XSTM 
40 it>-r5^:i:S:%ii:bT 1 0 Onmfc-rSo 

[0 2 6 9] 7* MxS?;^ hK7 Ott. 2/'Jn>K{bK 
8 6^£;^^-^>^^1-5l^®-^;^^^cfflv^e,j^, a^© 

Mg7 o©>'^ij'-->i^{ix m&<Dmmi(Dm-^iimm 

\ fcJgBg-rs. fc:eu -'^iJ'->^ffiJillSil©J^JIlJ:>) 
\ ^)'^$<^ /^^'->tiS:8 Onm. -'^<J'->Pa"PSS: 8 0 
Inmfc-r-S. 7 3t- M/i^;^ hK7 0©MJPB:. $/U3> 

^fblgS 6©31vyf^>^©|^©i^'i>^?fe#jSbt3 0 0 

jnmii-ra. 7* 1-K7 OCEB (Electron B 

earn) 1/2^^ h%fflVA5Cfci«-C§SCi:H:|ISig©JB^ 
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[0 2 7 0] »JlC, 02 4 (b) {C7n1-«t-5ii:, y^h 

Y^T.'t^ 8 7 ^m^r^. 'J >®<bKttM:& 

>S.^lllCBaU -'N-h-VJ^i^ 8 70ias«5fc*!V^t:t. 
y^^_Vg8 0nm^ y^^'— >FigiH8 0 nm7?}^fiK$ti. 

[0 2 7 1] JfcKx E2 4 (c) tS^-r«fcafc, h 10 
VS^:^HK7 0*l»*-r5. 7:4-M/S^;^MK7 0®l» 

[0 2 7 2] 0 2 4 (d) C^f idt, S^'Jn 
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=.«>A|K8 St-'^^'— =>i''U ;i/7=-='>A*>e)«:S;N 
-KT>^i' 8 8«:}^fi£-r5. ;i/7^-.^AK8 5®^y^ 
y-trKii. HJScDflJ® i cdE l 1 (d) xgT-iftWbfc 

— h ttifi^Il 1 2 nm/m i nT-fe t) U n V^'fblK*' 2' 
;feS^N- b- 8 7 {cM-rSSmH:*^ 1 0 k:*:S 

(±8 9SkS{SsaK:je«$nx n-K^;^^' a 7®^^ 

[0 2 7 3] Ifetx 122 4 (e) t^f J^^C K 

is. ciCD©|lg-C--'wh*^:5^^8 7*s$e)lC8'J?>nx 30 

tt. Htjxg®;i/7=-='i7AM8 5®3i5;^>i^i:|5l^lcfT 

[0 2 7 4] IfclC. 02 4 (f ) tS^I-J:^ /n- V* 
V^i787. 8 8SB^*1-?.:ii:^<PZT)g8 9*« 
|gf 5. PZTm8 Qttfcil^^^-'^v^ii^fctiCV 
DSsfciDJl^fiK-c^S. :::®J;-5CA-H^^^8 7. 

8 8 CI < P Z TK8 9 U 

h H:, mm<DBm 1 T-SJ^B Ufc;^ U 5* b i: S . 

35:*, TSSmffiS lCD^®^:0'tJ&J5K$nfe-'N-P'7;^ 

PZTM8 9i:cD^{44.]^v^o $?.tc, a-K^;^^ 
8 80D{i!l®a5^{i^-\"'^^'^'^S{St«-^f S-i:tfT• 
■tCDgP^H:*-y''^^>^§S«[tSF#b3& 
v%„ ^:cDi•5K:^-^"'^i'^^S{B^c$#b:fev^g5^3bs$) 

[0 27 5] ^CD^CDXgttHSSOJKIi 1 tlSfffil^lT- /50 



-;H±i^5 0 0*C-effv>. JiS5aSli:b-rH:'l' y S^-J/A 

[0 27 6] y^mmommiz^tiit. mm<DBm i t-g^ 

Ci)Sff^^-C-§S. cnic:j;t)4'-l eGbiti'^;^® 
DRAM*S3iT-S«. 

[0 2 7 7] Tg!5«@5 l^^^b-f Ue^-i/A, 

^,v^^i'f Ui'-^Aii^^b-f >Ji">Ai:®IMmi:-r5c 
i:tfT-$5o 151302 4 (e) ©XgO^, •>'; 

8 7 t:{SS$*1-5c:a^*)T-tSo c:®:®-n-, M-H"^:^^ 
8 7AS#ffib*t<«£t)x -'N— Hv:^^ 8 8©±®gi5*)^ 



4fl 



[0 2 7 8] (HiSOJI^jil 1) 0 2 5^3*1502 6 
tt. USECDJ&^l 1©F eRAMOSiSxg©— fi?ij*-e 
©til«SStS*5R^ C OSS^-fcO V^T XgJRK:^ b fe«f 
M0"^*5. *ll5SOJf^Si®F e R AMti, Sg^M I S 
F E T43 iVfflailKcoeP^B:^®?^^ 1 i:lB|«-r-fe 

[0 2 7 9] mM(D]^M 1 CD0 8 ®XgCDm> 025 
(a) H^x-Tidti, M)?2 0nmCDf^<5'>M9 0, K 
J¥l 5 0 nmC'f US^'i'AK9 1, MiP2 OnmOfi^ 
K9 2. KIP2 5 0nmCDPZTK9 3. JKJP 1 5 0 n 
mCD-f U$^'i7AM9 4, jSilF^il^ 2 0 nni©fi^M9 
S^felliifelt^M-rSo $?>K:. 6^9 5±CIISE®?i5.« 
2 fSiRa bfc i: i3l«|3Bi5 >>>PL'S?;^bK96 ^mmt 
5, ^-^^HVS^^^MKg 6B:. 7-^i5^4 9±lc:JBfiit1- 

[0 2 8 0] JfetCx 02 5 (b) {c:n^-rj;-5fc> v-^V 
l^l^i'y^ hK9 6Sv;^^KbTe^K9 5*J::^/-?-> 

5„ oiy^V^lfefm, fci:x.«Sli&m:*jS5mTor 
r. RF«:/3S1. 2kWx (CI 

, ) i5^r^TJV:S>t:^'^ 2 0 s c cmiiil/f 1 0 s c 
cm. »tgfie^&3 0°Ci:-r SCliiA^-C-t-Sp dCDid 

7-/^^*5 7 ogigsoM:&<£S^mi- 

5. ci©3iv5=->i^t-H:. 7'>>h*U$?^hK9 6*sj& 

t^^ttfl^b^CV^o 
[0 2 8 1] ifclc:, 02 5 (c) t3i^-ri-5t> 

$ixfce^M9 5 4v;;^i'fc:b-C'<' Ui^'tzAMg 4$:3i 
'Vf^-^^^fS (0 2 5 (d) ) , CC-f 'Ji^'i'Aagg 4 

•5. Ji«!/5^>i/'$ix*:'f Ui^'>AJS9 4©7^-^<^ltte 
S7 0Ki:«tDx «flS^^Sf«3^4S54b^ev^, 
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[0 2 8 21 -i ^}^'i;umQ ^(o^'yf->i^'^^ 
^r)y^_ H i: bTfflVAfc 9 5 i t. 

Vi?^M^9 7^Ji^fiic1-5 (0 2 5 (e) ) o ^O^. 
Vi'^^MKg 7S-7:^^t:bt:PZTK9 3^J^f 

(12 2 5 (f ) ) . PZTK9 303i?>5=->^ 
tt, e^9 503iy^>iJ^i:|5l«tCff-5o 
$nfePZT)K9 30x— /^^ttSS? OKi:^»)> ■(K9 

[0 2 8 3] ifctx UyP^MSgTSI^Sfeb (132 6 10 

(g) ) ^ 3i»y^>^^$tifcP ZTK9 3^So 
VS^y^MK9 SSJi^fiJJfS. -t©^. WS>;^hK9 8* 
^J^irJdbta^g 2*3i5>^>^^1-S (02 6 

(h) ) , vy>^bJR9 8*ir5Xv5^V^* 

^'>M9 0*:i:«y^>i/"1-S (12 2 6 (i) ) . S^fc 
(j))- 

[0 2 8 4] c©J:-5l::bT, vt^— ->y;snfce^ 
^9 s^sitr-f ui^'j'AKg 4ipe.*s±a5mMii. -'^ 20 
^— ->^stifcPZTM9 3<pe.55:5Simi*;]Kfcx -'^ 

^-->i>^Sn7fee^9 2*3iW'f US^-^AKS 1*» 

[0 2 8 51 *IISEO}l^tit^J;*T'«x 6^9 5. 9 2 
:fefflVN-t-f U S^-^AMg 4^ 9 

5. 

[0 2 8 61 ^:43^ fi^tft^■C;^5^-'>A*fflV^5;I 

t-SSo pzT{cf^iL-CBST*ffiVAac:i:t)-c 

[0 2 8 71 (^OJi^^l 2) *SIJECDJ&flll 20D 
RAMIi. ||JECDJi$^7CDDRAMi:f*#S«^M^?- 

COSJS*^fc^V^"CS^Wb, -tOffeOSiWti^BSI- 

[0 2 8 8] 0 2 7*5^:^^0 2 8 2CD 
D R A MCD«mm=»^SjSd^©Sj^xmo-fi^ % Xgli 4 
lC5^bfcBfBia-C»5o 02 7i3J:VE2 8B:, H 1 1 
^J^tFEl 2i:lll«tr. 010 (a) {Ci3{tSB-B^ 
if®^5^b. Sfc. DRAMCDtimS«SfS^^COfS 
^CD^^(lSS^bTV^S. 

[0 2 8 91 ||JSO}iJJ®7J:l^t:, 02 7 (a) VLt^ 
-rj;^t. i/';n>a{bM7 8±lc;i/7^=.^7A|g5 5, 

a^M7 9 Mi^V^'y 'J 3 >K{bm7 1 *}&^b^ U 3 

7 OSJKfiK^S. 

[0 2 9 0] S^'J^VSIbK? 8. ;i^='>AM5 5s I 
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i:/'j3>^'fbM7 l*sJ:V7;j- hVi?:^ hM7 0t:ov> 
CDJ^®7i:P]«t:x TSiJS@5 ICD— SBtbT^fgU 

TSPSiss io^iis^fii-s«itgsw-rs. a 

^7 9J±s 7;rhUS;xM17 0^TvS^V^^5fS 
0«SJ8li:bT0«itgS*e>C*-rS. 7y'»ii^CD|» 

Ji2 0 nm-C-feS. 

[0 2 9 1] 02 7 (b) K:^t-J:-5tx 7;t h 

MK7 0Sv;:^^i:bTS^'J=«>K<bK7 1*:=. 
';/5^>yu i'';n>^{bMipe)^5-'N— Kv;^i^7 2 
5 . U n >®{b|gtt^CDj^SI 7 i: laj^lc, 

^-VSSmtsmu -'N-Kv;^^7 2©asaJK:*v^ 
-C*/^^'— >ei 3 Onm^ y^i'— i/KIPH 1 3 0 nmt? 

[0292] JfetC. 027 (c) K:5^-rJ:-5K:> 
V2^;i^MK7 0*BS8*f S. 7*M/i?;^ hK7 OCR* 

[0 2 9 3] *II«S®J&®-C-H:x ^l/T^^-^AMS 5±fc 

9tfJi^fig$J^■rV^?>fc». 
{c;i/7^:zij7AM5 5*s?i:ft$nsc:fc*s*<, 
Am5 5CDSAfeSV>Jiig^^B5±T-§5. -TftitJ-^x 
7 y i' > ^^H^^;:*v^T ttfists ^ * s v> 

5^-«>AM5 5 S:§:fe-r-5Brtg14*5fe5. ;i/7^ 
='>AH:Stt55;miSSfett^^^>tJ;t)S:fe (j^v^v 
^) {Ric;i'7^n.i7i»K5 5Asst^bt:v^^. 

S-^tfiyN— 7 2o#^£bfev^'®^o;^5^^'> 

AM5 5 3!)Sg:fe^Slt5i®-&As^b5, >'N-Kv;^i' 7 
2 o#ffib«;VAl»i^{i»:xgtc43V>Tx. v5=->i^$jxss% 

5!*^, TSS««I5 l®iDXjiS?£fiT^-frSS^i>sS5. 
B * fc, ^ b V^j®^lC --J AK 5 5 S SiiX 

[0 2 9 4] bTb-U *:|lfi£©J&^-C-a:s -»l/7^-'>AM 
5 5±ta^7 9^)SBJ5^^n•rv^S. a^7 9tt. 

*3V^t;i'7^-'i7AM5 5 *^TS14^:^^*fett;ty >tS 
S^FHSCLi:{±3fc<s ;i/7^-'i'AK5 5tfS:ft$ni)Cl 
i:{i35:V>. bfeA^oT, ^xSoTSCmei 5 l©jaxfi| 
g^l6l±T-t, ;i/7^^'>Affi5 5©tg**l»Jtb 

iO TT^SSIS lOiDX^Hmt-tS. 
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[0 2 9 5] 02 7 (d) KT^-Ti-SK, 
-^-77.^ 7 2fe-v>^i'i:L/'raifeK7 9i5i:V;i/7-- 

t0 2 9 6]CCTN a^7 9i:;J/v^='>AK5 5J: 
&^7 9©i^y5=->^lcj:t)^i?^140e^ 

effSDSK: J^bK ^ t^. S CI i: t: «e 5 o 
[0 2 9 71 6^7 9H:BuI37's''>>^^XgC 

:feV^-C*. *fc. *ai.y5^>^X)g©;i/7^='>Aa:^y^ 

JBgijn&IS5±t5Cii:tff§Siii:a:^0?&Jg7 fcP 
«-c-fe5. *fe> A-Kv;^i^7 2H::*:^<9Je.n, T 
sa@5 i<z)jba5Km*>cs#-raefic-t«)ii»»<»*« 

[0 2 9 8Ufcic:. mm<DBm7 iimmi^. j^-y^t. 

. tfl2-&W^-ti (0 2 7 (e) ) o Z.<D)\-Y-^7.^ 

7 2oi»*xgt?B:a^7 9^*«i:^^^ffl^>^^3&v^ 

®7i:PI«-efeS- 
[0 2 9 9]fei3s )\—Y-^7.^12\m.^ir^m^^ 
i^^^ M-PVX^7 2 4s?^iEbfe**?fexS©BST 

±®Sl5a=^^^-'V>^'^lb•Cf^«b^:V^i>s^ ±HSa50®S( 

[0 3 0 0] ifeti. E2 7 (f ) n^-rj;-5c> 

7 9 - < B S T K 5 8 ^itSt-r* . B S 

t e^flg 7 9 Sl^*-r ?. ^ < B S TM 5 8 ^Jt«^ 

s u Mis IISS®}^^ 1 T-iiW bfe^ y y b 

[0 3 0 1]ifelC. 02 7 (g) t^1-J:-5l^, BST 

[0 3 0 2] ftJC. 02 7 (h) BST 

1K5 8±}ca^Kl 2 0*it^1-*. 2 0{±. 

2 0«:, e^M7 9J:PiaJc, 7 h Vi':^ MSB 0 & 
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[0 3 0 3] 02 8 (i) K:S%-rJ:-5fce^l 
2 0±C:7*M'S?y^Mg6 0*)^fig-rSo y^Vl^if 
7. hM6 0J±DRAM(O^^y-b;i/^:a*ao Jiaic?^ 

[0 3 0 4] ^felC^ 02 8 (j) t^-rJ:-?^:^©^:*- 
MK6 O^fe-^y^^'itbt 2 0*<kVB 

ST]^5 8^3i»^^><rU ^Mi|fe^M5 343itf±gi5 
«€I5 4&Bfi£-r5o S^l 2 0CDJiy^><5^J±x «u 

<»s. ±g|Jafil5 4(±— iBa:K:;^tU-fe-'i^'S^®^®K:— 

K:j^^fi^$nT*^aiffl^DXttt::^t'5:i^1SB:^i:v^. 
1 2 0CD3iy^>^H:> «ti6 OSOt^— -'^AT?JKJ*$h 
5. 

[0 3 0 5] ifeldx H2 8 (k) lc^i-J:-5K:s 
l/S^>^b^6 O^T'v^i'V^tJ^DBIsS-rS. ^<D7k> 
-»^H:, fi{rf37*hU'S':^MBl7 OOTf «>>y©a 

SiW^ttbTa^i 2 o^&fflv^•rv^5fc.^^)^ Tgpsa 

5 l©a^^7 9 0i©^i:lll«ls 7'yi'>^''t:J;SS^ 

*BS±t-§s. c:ncj:D> e^Ki 2 o<|SSft*av^ 

So 

[0 3 0 6] CCDJ;-5t^bT> ;i/7^='>A43J;Va^il» 
e))Bi4TSP»B85 Ix BSTi)>e.«;5^M^M5 3tj 
J;tf a^A»?>'5:5±§i5mffi5 4 
^CS^-rs (02 8 (k) ) . c:fv{c:J:t), p^^U 
30 -fe;i/S5?fflMI SFETQsi:Cti,fc:S^JKg!iK**tfc 
tf?RS«««SR? C t D R AMCO^ ^ U -b 

[0 3 0 7] S^feKl 2 0©it^lC{±fci:il«::^>'^y!J' 

1 2 Gjb'ilFBSTiKS 80:t^;^>i/'{C{±, llfflCDJig 
^1CD01 3H*f :I^f^>^^^S^femv^5^1i;4S•r•t 

3i«;;5^>^^{'^B:> fcilitKSJiSffi* 2 mT o r 
r, 7'7XW-;^>'^7-3 0 OW, RFA>f T*::^-;^!? 
-6 0 0W. E37y{b^fS (CF, ) 
40 (Ar) 1 0 s c cmi3j;tJ^4 0 s c cniT?^ :t 

-eoa^03iy^>i''t'— btil 0 0 nm/mi Hx B 
S TOx.'V^^i'^U— Mi 1 0 0 nm/mi n^CfeSo 
[0 3 0 8] ^©^©xgttSUSoJ^ffi 1 i:RIti-cfe5 

[0 3 0 9] 5fe4b\ TgPSBIS 1 ©Siit^?^1-5©{± 
50 a^7 9T-fe5fc»x iffltttCffinx BSTK58© 
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S{C«tnK> e^ttBSTi:Oiig||fl<)ffi^4tf^V^, Z.<D 
tztb. BSTCD#<4i)S|Sl±U TSSSSS l<D±BJC*i 

U BSTK5 8fcg|-r5TSi5S€85 lOik^®*:SP+ 

!gfifg^COSi«^aStiJ0UDRAMCDi£tliqI±^ia 10 

B:;i/-5^ - A i: -^■fb;i/7^- 't' A i:CD«®Mi:-r S i: 
[0 3 10] itz. T»SS5 l©e^7 SCft^-Ts 

^®{b;i/v"='>A, ®{b^'>^;w ^fb^^J'V. bs 
T ^ 'J n ymtm. U ■> A * fcH::r^{ti-i' U 5^ f? 

IK 7 9 i:isI«lc:;i'7"-'^AM5 SCDSrfefeSv^iifB^S: 
ffiftl^^X BST> i''J3>K^b<fel*ffiV^?)®■&^c: 

[0 3 11] (HffiCDfl^iil 3) *llf60JKJBl 3©D 

[0 3 12] 02 ^OBJSSl 3<DDRAMOm 

02 9tt^ El I jSiWEIl 2i:P«lc:^ la 
10 (a) CisMtSB-BiglBfffl&S^U DRA 

[0 3 1 3] ^OJi^^l 2t4i3ltS®2 7 (g) 40 
©x@i:Pi#t. TSJSSIS l±K:BSTi8t5 8*Ji^^ 

■rs, 

[0 3 14] IfcK:. HI 2 9 (a) EST 
)K5 8±K;b5^-'>A)Kl 2 l^.fcV^^bf^^'VMl 2 

12 2H:. >^/t.va'^*fcttCVDSlcJ:t)itlST-S 

2). 

[0 3 15] cio<fc-5t*|l«ioj&<§-r-{ix ;i/7^-'>A 

iSl 2 l±C^{b5^^>Kl 2 2*fl5fi^U•C^r^5fc». 
USSCDJ&IBI 2©TSBS«I5 Itc43tt5e^7 9 50 
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>^AM1 2 l©g6fe-i)V>B:f^5ic&BSitt-&So 
»3x Sfb^^>mi 2 2l±^ 7*hU5^:^MK6 0©r 
y.>>^cDI^©;b7^-.i7AKl 2 l©S^lc?t-rs:/n 

[0 3 16] -rSlfc-^^ 0 2 9 (b) lC5^-rJ;-5tM{b 
^^>K1 2 2±fcDRAMffl^^V-fe;iHS«*aa J: 

atC7:a-M'i':^ hK6 O^JKfigU S2 9 (c) fc^ 

^^'>K1 2 2, ;i/7=--<>AMl 2 l*iVBSTM5 
8^3iyf->i^-rs. crnCJ:!), BS TBI 5 8 
5gai^J15 3 i:, S^b^^J'VKl 2 2j3^Wl'^- 
-JjAj^l 2 lA>^>&5±a5Sa5 4i:^JFJfi£t-5. 
fc. 02 9 (d) Kl^^f i^K:^ 7al-M/i?>^hK6 0 

(DW^mi 2CD7:*-M/S?:^ hK7 OOTv i'^i^Oig^ 

[0 3 17] :^mm(Dj^isi-ri\ii. ±eiimm5Atuits 

2 liii:vm.'(h^i'>m^l 2 2 
^fflV^. mh^^>mi 2 2;&;i/7^r:H7AMl 2 

l±^:}&fi^UTv^s:fe^^)^ Hffioj^^i 2cDe^7 9 

5 7 * 5 {±:t > H J: D 5=- > 

i^$n«;v^*:«). ^^b^*'>Ki 2 2®T%-efes;io^ 
^•^AlSl 2 l*«ilSi-SCfc4s-eS5. cnfcj;>);u 
y'-'^fAmi 2 l©S:fefeSV^B:^il^SB5±U ±Si5« 
5 4 ^iPX burnt- ^ 5 o 
[0 3 18] «:4b\ ^<b5^^'>Ml 2 2*3<fcWl/7^r^'l7 
AJKl 2 lffl3;Ty5=->^^BC:H:;U7^='>A*sStHU 

[0 3 19] dC^oKlLTx ;i'5'='i7A*J;Ve^* 
e,«lSTg|5Sffi5 1. BSTipe,«:5^aJte^m5 3*J 
J: ^7 A i:S<b-^a^ > ilip 5 ±«BS@ 5 4 ^ 

*t-5«ffiWll^a?g?C^^Bgf i. (0 2 9 
(d) ) . Cltit-t »), ^^U-lr;i/a^ffiMI SFET 

Q s t^Ltiicmn^iii^m^fitzmm.mm^^mi'ctX' 
fli^^ixs D R AM®/ ^ >; -fe^i/i^^i-a , 
[0 3 2 0] mih^s^ymi 2 2, ;u7^:r^7AMi 2 1 

El 3fcS^-r3i.;;5^>^Sg^fl|V^SC:i:4St-§So 31 
vf^>y|fe^^t^H:^ fcfc^KSjSm*2mTorr, 
XVV— X-*^"?— 3 0 OW. RF/^'f TX/t"?— 6 0 0 
W, Eg7s;{bfe* (CF, ) ^3J:Ut7';i/=f> (Ar) ^ 
#4? 1 0 s c cm:fej;t>'4 0 s c cmT% /t— re-; 
5^>^a5fel 0%i:-r5C:i:ASft5. ^lOia^felfef* 
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^^A©3iy^>i^W— httl 5 Onm/min, BST 
©jiyg^V^V— htil 0 Onm/mi n, ^fb^^> 
©oLxy-^v;^!/— Mil 2 Onm/min-C-fe5o 
[0 3 2 1] *©^CDXgB:^CD?&^ 1 tlal^T-fe?. 

CO 3 2 21 Tgi5S6l5 lcDaiBlce^7 9* 

c i: ttUffiOJi^® 1 1^® * * • 
to 3 2 3] Ta5«®5 l®a^7 9tft;i-C, 
i^fb^i/T^^-^As mib^>i')^> ^{b^i'>, BS 

ASS S c i:i>*-C S a d i: 'bUffiOje^ 1 2 i: 

*[0 3 2 4] *^®Ji^ffi■C•H:^ {t«S«§fi^ 
^CfiD)&fi!5«> gSifSC0}BSiliiPI«KSOG*»^*Si' 

SSAS. ±a5«iB5 4®±Jl CttS^bf^^^ 
isji^fig$n-cv\5. :icDi-5lc^fbf-^'>*'Ji^fiR*iT''C 
v^Sfe«>^ ±S8»6i5 4fc7"9i^6 4i:03V^i^ Mfi 

[0 3 2 5] (ISfiSOJ&SSl 4) *II«I©J&^1 4CDD 
RAMtt. ^©JgJSl 3CDDRAMi:^t«S«t^«St 

[0 3 2 61 123 OH:, ^©Ji^^l 3®DRAM©{» 

lat-feSo ®3 OH:, HI l^SiVEl 2i:|PI«C, II 
10 (a) fc*tt5B-Bi6aBf®*5^U DRA 

[0 3 2 71 ^oj^^. 1 3 hmu. ms&owm 1 2® 

1327 (g) t5^.-rJ:^tTa5^5 1±{CBSTM5 

CO 3 2 8] tOi^. H3 0 (a) C^p-TJ^at, BST 
ms 8±{c;i/7^-'>A^l 2 l43J:tfi^U3>^fblKl 
2 3Sit«1-s. ;u7--'i'A^i 2 iH:;^-'^y^'ffi*fc 
H:CVDSKrJ:DlilSt-S5. s^'Jnv^fliKl 2 3{i 
fc i: ^US T E 0 S Cffl VAfe C V D »ic J: f) )g 

fi£-C-#a. $/U3>®{bl^l 2 3OKJPB:3 0nmi:1- 
^. 

[0 3 2 9] c:oJ:-5«C*ll5E©J&jS-el±, ^l/T^-e'A 
mi 2 l±fCi'U3>^<bmi 2 3$:J^fiicb-CV^Sfc 
to, HffiOJi^^l 3©g^bf-i? vmi 2 2fcPlfilt, 7 
;i- M/i^:^ bM6 0O7''y->>^©f^©^W=-=^'>AKl 

2 1 Oaftfe5V'^tti8*CM1-S7'D »!/:^P>^lSfcl/T 
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[0 3 3 01 -r^fcTb, 03 0 (b) K:g^-r<t'9C'>'; 
3>Kfl3)Kl 2 3±tCDRAMO/t';-fe;HSJ^SSa 
J;5t7sl-M^S^;^ hM6 0?feJi^fiKU 030 (c) C 

'J:3>^ftiMl 2 3, ;W^r^'>AKl 2 143J;VBST 
8Sx.^;f->^^f 5« cntJ;?), BSTKSSil* 
e)'5;S^ai^K5 3 i:, i^U 1 2 343<fcV 

;i,7^ri>i;Ami 2 1 ii»6,«iS±gP®® 5 4 tSBfigf 
5. 03 0 (d) CS^fi-pC, 

MK6 0STy'>>^t«t»3i»*t-5o Z.(r>Ttff/>if 
fi, SliS©J&®l 2©7*M'S?::^hK7 0©7'«yi'> 
^^©S^i:|5l«T-feSo 
[0 3 3 11 *^©JBJ!8-eB:, ±«P«Si5 4 
J|Bti:UT;i'7^='>AJKl 2 Ij^.tlFi'Urav^^bMl 2 
3«:fflV^, 5^i;:3>®<bmi 2 3i&;i/7^:^';7A^ 

1 2 l±lc:J&fi^b•rv^5fc^^)^ S£S£©Ji^Sil 3o^<bf=- 
^^VJgl 2 2i:Pl:^, r»y2^>i'KJ:SS:ft*B&±-eS 
5 . £^ 'J n >®{bm 1 2 3 H:, T > ^^©#HaT- 
3 5aS'fe^lS^i'*^^fcSV'>H::4-y>t:J:D3i>i/-9^>*' 

^n^fev^fciC), u 3 >^{bM 12 3 ©m-r-fe s;!/?^ 
31^7 AMI 2 l*#ffifa^:fcii*T?*5. 
[0 3 3 21 «:*3, i^UnV^flsMl 2 3i5J;Wl'7'- 
1^7 Ami 2 l©Ji5/5^>i^4g®fctt;i/5^::^>>AASStBt- 

ms&(Dmmi 3hm^. ::*c§3&EasH:^b3^tv^o 

[0 3 3 31 COidCUT:, ;i/7'='^A43i:Ve^* 

e)5&5TgP«€S5 1, B ST4»e):&5tfS^iiyK5 3^j 
J; Wl/T^^-i^ A U :3 >^^bmt4^e.«;5±g|5SSI 5 
4S*t- ammS«Sa5RT-CS!^t-« (0 3 0 
W (d) ) . cniCJ:?), >{^U-b;V5llflfflMI SFET 
Q s i: :iniCitJ«Jlc^*nfe«$g^«^g^^^C iif 
:^^$n2)DRAM©p«^'J-fe;i/tf^-rS. 3&*3> 

mmri ife 5 u =» >®<bm 123 a.'&ss. t ut af^s b 

±g5«®5 4S^fig-r5;i'7=-::i'i7Ai:— 
Bg$ns^:i:*^e.s *WiM*T-H:, i'Unv^^bmi 2 
3 ^±&n.m 5 4 {C-^toT^ ^ S o * fc, U :3 >^<b 
m 1 2 3 fcftiilT, m<Dm^Mtc i: ^« U n VHflsM 

[0 3 3 41 i/'Jn>^<bmi 2 3, ;U7^:::i>^Ami 2 
40 l*"<tVBSTK5 8©3i5/f=->i^tH:, ^O^J^l 
3 i:PI«K:|l«6©J&Ji 1 ©0 1 3 K-m-r^Kf^^^mSi 
SfflV^5^1i:tfT-^^ ^>>^>i^^{'^fe^©5&^l 3 
hPI^T-feSo Cl©|l{«t^t-©;i'5^-e7A©:t'y5">yU 

— Mil 5.0nm/min, B S T©3i'y5=->-5^V— h 
H: 1 0 0 nm/mi n, S/>J 3>S(bM©x.^;f->i^W 

— Mi3 0 0 nm/m i nT-feii. 

[0 3 3 51 ^om©xgH:ilJfi©J&2^1 i:PI«T-feS 

[0 3 3 61 )&*3, T^»SS5 l©«H«ceifem7 
50 HJEOJ^^l 2i:llti-Cfe5. $ 
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[0 3 3 71 TSUSSS loa^7 9C:«^Tx 

^[o°3 3 8] ^^oj&ffi-ctt, m^s«^s^ 
u 3 vK'fbme 1 v n >m^m. i 2 3 

«■&{CH:^ ±gi5^11i: S 0 G i:®P^lcil«>a«^J:30i' 

[0 3 3 9] (lli!5®ffj®l 5) S3 1 ttx 
1 5 ©D R AM<Z)m#S«§*^?'®Si3§^®-«^'^ 
xeHiCn^UfcBrBia-CfeS. E 3 l -C-a:^ E l l*iJ: 20 
V^al2i;Ill«fc^ ElO (a) K:*3ttSB-B^®f® 

[0 3401 *^C03&JS®Sit:^St*^ mm<D^M 1 
2©ia2 7 (g) ^r•©xg^;lr?v^■c{4Pl«•r•$>So 

[0 3 4 11 02 7 (g) CD<tatTS5®®5 1±CB 
STM5 8*}|^*R-rbfe«> 03 1 (a) CS^TJ:-? 

<j 3 v^'fbmi 2 3 €:)li*)^fi£1-So 1 2 

1. ^{b^^J'VMl 2 243J:TJ'$''J=i>^fbKl 2 30 

j(^^^^^mm(Djm 1 3 s 1 4 -eaaRa bfc i: p^icff 

[0 3 4 21 03 1 (b) CgNf J^-pti/'J^V- 

^'fbMl 2 3±ICDRAM<0^^ U-fe-'l^^**-?^-? 
K:7;*-M/5?^MK6 0feJ^fi!ob, EI3 1 {c) VLmT 
J; 5 (c C CD7 6 0 S i: UT U 3 

V^'fb^l 2 3^ai^y5^>4^U 7*M^i?;^hM6 0 

[0 3 4 31 -'I'^-'i'^ 
Kl 2 l±lCg{b^^>mi 2 2^abfct^^T-7;i-h 

[0 3 4 41 Ifet:, 03 1 (d) IC^N-Ti^ts tuia:'^ 
5^ > t j; !J > 'J >^<biK 1 2 

Z^^T,^ t\.X^it^^>mi 2 2. ;1,7^^-J7A1^1 
2 li3J;t5BSTIK5 S^h'^'fa^f 

I^JtM 5 3 i:, U =1 >K<bl!1 12 3, ^{bi^ U 3 >m 

1 2 2*5itj';v5^-'>i»)^i 2 i*»e.j&s±a5msi5 4 
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[0 3 4 5] :i(DX5}Z. S'fb^iJ'ViKl 2 2. 
>>AM1 2 143J;VBSTK5 8©J^f^>^^-r-tiK-5 

^^5ili:^)S)6^V^®T^ ^l/T^^'i'AMl 2 1®ji':/5^>^ 

S. *CDffeO»m{±^©J^^l 3, 14fe^T-fe 

[03 46] iWcomm 16) E 3 2 {±s i£6S©B^ 
1 6CDDRAMCD«mS^§Slg?©ii3SXg©-t?iJ<& 
XgMfcS^bfcBfffiEiT-ifea. ia3 2T-l±, HI 143<fc 
1 2 fclil^C, HI 10 (a) lC*3lt5B -B^®f® 

[03471 :ip.^(Difm<omm^m\i. mm<Dm^ i 

[0 3 4 81 ^©Ji^SSl©08©xm©^, 133 2 
(a) ics^f J:-5(^v ^{b^i'>K4 7±K:;i/5^='>A 
5i3iVi^U3>SMblK5 6*3BB8U 2/U3>® 

[0 3 4 91 ;i'7^=»>AK5 5» S/U3>S'fbK5 6, 
7* b Vi'^^ >SR5 7 K:•3V^Tt±x llfifi©}^® 1 

[0 3 5 01 JfeC 03 2 (b) tc:3^1-J;-5{^, 7* b 
V5?;^hK5 7*-^>^i'i:b"CS''J3>SMbBt5 6*^ 
v^V-J^-fSo c:©^>y5^>^t-(±, S^y3>®'fbM5 
6 0)S®tM-r5*T-:=-'y5^>i^*-r, i6a5C^V^i''J 
3>^'fbmtf^SJ:^{c:ji'y?^>-i''S:;^ T'-rs. o 
* D , S/ 'J 3 >K{bM5 6 S^Ktt-'^^'-^V.iJ^* 

3V^'fb]K5 2©3^'y5^>4^^Sttx 3UE©3BSI1 

[0 3 5 1] 03 2 (c) lCn^-j-J:-5fc, y*h 

l/i?;^ hK5 7^l^*t- «o 7 3^^^i?:^^M5 7©ll!? 
*t{illSig©J&Sll 2~ 1 5 iLWm:^Tvt^>ir^^m . 
v^5o ci©:ry'>>i''lcK5b-c, S/U3>KftiBl5 2i)S 

A]K5 5©*®ismal$tlt:v^m^fc»^ 
40 5 5 4iT5'S'>i^^ffl^fcSS^iT'*i^i:*^*''^<. ^^T- 

[0 3 5 2] 03 2 (d) fc^l-iot, HQ^ 

*-r S •> U 3 >^{bM 5 2 ©#«Tg5mS|-C 31 V ^ > 
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